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IIX*SUMMARY

The increased use of substitute materials has -
caused serious concern, particularly to the - heavy leather
.1ndustry.' For example, prev1ous to the 1ntroduction
of synthetics, hides used to be 1mported 1nto U.S. to
‘meet “the demands of this 1ndustry but, the s1tuation has
been reversed now and the U. S.-Livestock Industry must
‘seek foreign outlets for 6-7 million surplus hldeS every
year.=f- L '

Leather is still acknowledged to be. superior “to
synthetics, but its comparatively high cost. 1s detri=
mental to its own interests. Hence, bringing ‘down the
cost of production is very important and herein lies
the need. for quicker methods of heavy leather tannage.

IMring the present investigation, work on funda—
mental lines Was carried out initially to:determine
the optimum conditions for rapid tanning 1ike pretreat-
ment of the pelt and oontrol df, temperature, concen-
tfation, pH etc., of the tan liquors, Studies were
also carried out on the fundemental and practical as-
pects of. some of the pretanning operations like normal
'and short liming, deliming, pickling, depickling, etc.
. ‘_of;the pelt on the penetra-v a

lated on- avpil t- tannery.;”

; A8 a,result 0f. the%above, ~two simple methods of:
rapid tanning have beenideveloped.; According o these
methods, sole leather with properties, cons1stent with
the normal specifications could be tanned in 1ess o
than three weeks.v The methods are extremely easy and
economical and ideally suited to the conditions pre-
vailing in India. Also a new way of vegetable tanning
which could be successfully employed for heavy leather
tanning in general, including bag tanning in the village
sector has been developed. In addition, certain allied -
problems, usually encountered in he:nvy leather tanning,



llke leachlng of vegetable tannlng materials, better
utllisation of tanning materials avallable locally,
were tackled and resolved successfully. S

L On g more fundamental 1eve1, ‘studies on the v1s-
?cos1tyao£—tan~llquors, the rate of" penetratlon of
dlfferent tan liquors through gelatln column and pelt
vpleces, 1ayerw1se study of " tanned‘pelt, chromatogra—ﬁ
phic studies of tannin infus1ons, etc.,‘were carrled'
out ‘and . the results have been incorporated in the
respectlve chapters.f,ﬂzﬁ%wwmggg:" CodeTer




2. INTRODUCTION

2.1 Importance of the problem - Threat from svnthetics

Although the increased use of substitute .materials,
has oauSedgserious concern to all the segments of the
tanning industry, the heavy leather branch has been
affected most severely. Heavy leather is used where
thickness,‘firmness, and solidity'are needed, as in ,
Shoe soles, luggage, upholstery and industrial belting.
Until the successful introduotiOnuof,synxhet{os began
some twenty years ago, the entire U.S. production
of heavy hides and & sizable quantity of imported
hides, Were required to meet the demands of .this -in- -

- dustry. To-day the s;tuation has been reversed.
Because of the encroachment of synthetic materials’”
into lesther markets, the U.S;ALivestock Industry
must seek forelgn outlets for 6-7 mllllons surplus ‘
hides each year. '

Leather is stlll acknowledged to be superlor to '
the man-made materlals in most of the essential res- .
pects, and undoubtedly will continue to benefit from
its establlshed 'prestlge' factor. The real threat
to the 1ndustry lies in the comparatlvely hlgh cost of
leather, ‘To retaln its p081t10n in a competltlve‘
ﬁarket; the leather industry is” realizing therneed for
special "and determlned efforts in the direction of
proce881ng economlcs.'

Tanning of heavy 1eather used to ‘take a very
long time in the past and even now; 2-3 months are ..
needed 1n.certa1n tenneries, to turn out a finished ..
,product. But unless the underlying pr1n01ples are
fully understood ‘and the processes can be controlled,
attempts at accelerating the rate of tannage under ;.ﬂ
arbitrary condltlons may affect the. quality and per—
formance of the leathers produoed. *

A sole leather should be strong and reasonably ,
tough and should possess .good abra51on re31stance and ‘



low water absorption. AthOG'bolour is also desirable
‘since it -appeals to.the" uelectlve taste of the buyer.
-Apart from these, on the point of chemlcal analys1s,
the leather should have: a hlgh degree of tannage and
?iew water soluble content.‘ ‘From the commer01al p01nt
of - view, the ~yield is- also very 1mportant., Hence, any
attempt at rapld tannlng should take 1nto cons1deratlon

.all the above.. aspects..

2 2 Hlstorv of rapid tanning , 

Attempts at rapld tannlng dates back to the year
1927, when Pawlow1tschl started ploneerlag work in
this dlrectlon. He studred “the. rate of penetratlon of
tannlns through the pelt, at dlfferent pH levels and
temperature. Later, Belavsky and Fiksl2 stressed on
the proper co-ordlnatlon of concentratlon, temperature
and pH of, tan 11quors., The increase” 1n the strength
of llquors brings about peptlsatlon and aggregatlon"
of the tannln particles, incidental to- relatlvely
high concentratlons. Rlse in temperature as well as
édecrease 1n a01d1ty, increase the degree of dlsper31on
'of the %annin molecules facllitatlng penetratlon. :

in many of these
‘not. ea811y ezhau

A Recently Atklnson an ‘tting4 dev1sed a Simple
rapid tannage.A Fully dellmed4hldes ‘are first tanned in
fplts containing Mimosa 11quor at lSoBk and then they
are drum tanned in concentrated llquor for 36 hours.
‘The liquor left behind in the drum is w1thdrawn»and
“diluted to I5°Bk for use in the pits. |

Similar investigations were made by Humphreys and



Chand”. ‘They developed a'simple two pit system of
rgpid tanning, eliminating~the;use of a drum. ﬁhls
process. is an easy. one- and can- be adopted by any
v111age tanner. e R ‘

G1v1ng hlS 1mpre851ons abgut the recent develop-
-ments in sole” 1eather, Herfeld commented about the
adverse effect of lolosed' tannlng system, by which |
the - tanning~agents are quantltatlvely absorbed by the
hide. Because of the prolonged drummlng without float
as requlred by one of the methods, the flrmness proper-
ties of the leather are cons1derab1y lowered ‘Long
drumming would inevitably result in an undesired change
in the fibre- structure._ ‘Por this reason, ‘he * preferred
_the 'open tannlng systems' and :a limited tannlng time
of ene fo. two weeks. Also these procedures ¢an. be
'regulated 1n an exaot manner and lend themselves to
fully automatle contror.‘

2.3 Factors Anvolved in- rapld tannlng

Herfeld mentloned the follow1rg factors, whlch
are important for rapld tannlng 1n general )

- (l) The tannln must be brought into the. bﬁde in
such a Way that flrst of all, the tannlng material
mus t penetrate 1nto ever fibre and every fibrll.
Subsequently the f;bres and fibrils may’bo covered
with tanning materials. - ot

:1* £ -'-”"

2) The sapplng of the tan 11quors 1s aceompllshed
by the applicatlon of the countercurrent pr1n01p1e by .
whlch the coarsely dispersed partlcles are in preference
taken out of the - polydlspersed system throuoh a.
selectlve abSOrptlon of the tannlns.

(3) The 11quor corcentratlon must be iHCreased in.
a short time. Premature tannlng flxatlon should be_
prevented by sulteble control. Proper ‘pH. adgustment
should also be made.df' : e

Use of large gquantities of salt should be abso-
lutely avoided. Sweetened extracts, syntans and-



lignosulfonates should contain as- little salt as :
posS1b1e. ' s C i ,

(5) By raiSlng the’ temperature, a better Solubl—
lity end a reduction in particle size are obtained. |
Thereby the ‘tanning process ig - speeded up, the“problem
of sludge formation is reduced, the tanning agents are
better utilized and the 1eather yield is 1ncreased.‘ In
this way, not only the tannage 1tself is accelerated
but we obtain also a oons1derably deeper penetration
of the tannage due to the reduced particle 81ze.
Temperatures upto 100° F can be used. ‘

(6) The pelt should be completely delimed and
must undergo a pretannage which ought to fix the right
degree of fibre swelling\until the main tannage takes '
hold.: Anionic pretannage is preferred.

In giv1ng certain 1nterpretations regarding the
tanning velocity in the rapid tanning of leathers
Wbollenberg7, has mentioned that the tanning time was
reduced by a factor of 2.6 by rai51ng the temperature
from 8° - 18°C and by a factor of 2 by increasing
the -strength of: the liquor from 80-140 Bk. He has
suggested, for rapld tanning, the . use- of -a suitable-
tanning* ixture of low viscos1ty as. well a8 a drum
1n theiinterm diete stage maintaining the liquors at f_

no effluent process. eyl
'delimlng, the unhaired hides arerpickled in 1 5 per
cent H SO4 and 10 per cent NaCl: for a‘day -and then -
kept in tan liquor (25%Bk) at- pH 3. O.» Dellming is
completed. during surface tanning. Then the hides pass
through four tan pits with the tan liquor varying from
61° to 84°Bk while the pH rises from 3.1 to 3.3. -The
hides remain for one day in each pit and the oounter
current system is followed.



' In .the Iiritan process, .the hides are. limed for

3 days and: pickled with salt, -acid and 2, per .cent
calgon, Surface tannlng is done in e pit with 20°Bk
liquor at:pH 3.  The hides are .then entered‘lnto strong
‘liguors- (67-100°8k). They are finally drummed with
powdered wattle extract and fillers.

Various methods of pretreatment have been suggested
from time to time by the research workers ‘engaged in
the problem of rapid tanning. Chrome, chrome or alu-
mlnium complexes with syntans, dialdehyde starch9
alkali metal nltrltes, syntans, formaldehyde, calgon,
polysaccharide bisulfites, etc., are some o6f the pre-
tanning agents developed successfully for repid tenning.

“Coming tOjsome;oftthe modern;methods,.Humphreyslo
Suggested_a rapid;sole-1eather‘tannagevwith a sulfited
wattle'liquor,_dispensing'Withaanyvform;of,separate
deliming. Wattle liquor containing 10-12 per cent of
NaHSOs'on the weight of the extract, is brought to
70°Bk “and pH 3.0/3.2 (with HCOOH). Iimed pelt is. then
entered into. the liquor. - Almost complete penetratlon
is obtained in 2-3 days._f7~*

Rapid Mlmosa tannage w1th ‘simultane ous deliming
has been‘mentloned by Atkinson ‘and Cuttingll also,
during the Same . period. ' RO

A rapld method of theoretical interest has been
developed by Schnollerlz' The process consists of
partially. tannlng the hides. with 'a non-vegetable-'
'tanning agent followed by mechanically expres31ng
out the excess water (to about 30 per "cent reduction
in weight) and then tanning with a‘vegétable tanning
extract, t111 the tannin uptake is Youghly equal to -
the welght of water expressed out earller. :

Some of the methods developed "in Russ1a merit
con81derable attention in the context of Rapid Tannlng.
Mihailov and Suchkov13 developed a qulck process where
steer hides were pit soaked, for 48 hours, pit 11med
for 2 days, plckled w1thout dellmlng, and treated W1th



~
) \

‘*0 5 per cent Cr2 3 at 45 -48 per eent: bas101ty. Vege-

" table tanning was done with 30 per cent tannlns on_
1imed welght.' Flnal temperatures of 50°¢ to 55 C

“were used. In certaln other 1nstances, there have
been attempts to precondltlon the pelt to the requlred
.PH by’ treatment with buffers, prior to vegetable
,tanning.p It has been conclus1ve1y shown that ‘the pelt
whlch has been. brought to the isoelectrie” p01nt14 can
be tanned stralght in pits w1th warm strong - tannlng
liquors. The tenning takes place without shrlnkage

or hydrolys1s. Crdnln15 of Rohm and ‘Haas," has ‘developed
f”a process in. the above pattern.

245 Quickenlng of beamhouse operatlons

Slmultaneous with “the rapid tannlng, efforts have
“been made to- shorten the . perlod of pretannlng opera—
tions. Drum-liming has been attempted’ by several
workers. Herfeld16 and Vean Vllmmeren1 suggested
‘one day's drum liming as against 6 or T days plt
.11m1ng. In Russ1a, Leonov18 developed a process for
accelerated soaking andillmlng of heavy hrdes,.'Qhe«
hides are drum washed 30 minufes in the cold, then
'30.minutes in werm water, head split-.and fleshed.
They are again soaked in water. containing‘E per cent

» Na2803. After 3 hrs, ‘2 per ‘cent on pelt weight of ~
dorizon (Aspergillus oryzae enzyme) is. added. The-
h1des—are drummed for less than 8 hrs, Washed and
11med in the same drum with 1. 5 per cent Cao and -

- 0. 06;0 07 per. cent Na, S (Wt/volume). The drum -is:.run
:,for about 6 hrs..i. _ﬂ B D

Rapld ox1dat1ve unhairlng methods are becomlng '
more and more prominent of late. Rosenbuschlg and
Teplen.,ky20 and Glenz have made definite contribu-
tion in this fleld.‘ Accordlng_to_ihe_latier+_work
‘ trlals on rapld unhalrlng w1th Imprapell Co.,. have
' shown that the resultant leather fully meets. the -
quality requlrements of the footwear industry. The
time cen be ourtalled by an intermediate treatment
with alkali, which loosens epidermis and hair in Jjust



three hours. - Also this method reduces the consumption
of water .and consequently the effluent dlsposal is
made easier.: . ..

2.6 Plan of approach adopted in the present 1nvest1—
gation.

In our study of rapid tanning ex%endingithrough
the, tenure of the scheme for the last five years, we
have first studied the varied aspects of fundamental
nature related to rapld tanning and then translated
the findlngs on pllot plant scale to be further
utlllsed on 1ndustr1al scale.. -Also we have studled :
alongs1de, allled problems like the extraction of ve-
getable tannins, blendlng ‘of tan materials, sludge?_l
formation in the tern yard, etc. . The results’ are b
presented in this report under $he respectlve '

chapters.
3. DIFFERENT EXPERIMENTS IN RAPID TANNING N

e 1 Effect of swelllng on heavy leather tannage

The. phenomena of swelling and plumplng have"'
great signiflcance in thée manufacture of heavy .
leathers. Swelling tends to make the reactive groups
of proteln accessible ‘to the ' tanning, by w1den1ng the
intermolecular spaces. ‘and above all by the rupture:f
of crossllnks, partlcularly H bonds due to the con—i
ween adaacent collagen chalns 1n certaln reglons.”,
,This influence of swelllng tends to increase the ;,
fixatlon of tans. In sole leather, ‘where compact-
ness, ‘high wear reslstance and a good yleld are im-
portant, it is customary to allow the- pelt to acqulre
the desired swelling during llmlng by means of s
suitable addition of alkali. |

MarriottZI while studying the swelling of

collagen found that the acid swelling commenced from
rH 3.5 downwards, and alkaline swelling from pH 9.5
upwards. The swelling is mlnlmum at pHs near the



iso-electric region of the pelt."

3.1.1 In the present study, it was attempted to
study the extent of- swelllng of delimed pelt at -
different pHs -and ‘the effect of such swelling on the :
speed of penetration and the extent of fixation of
vegetable tannins« ' ' : '

Experimental

1

Lk wet’ salted buffalo hide (heavy) was soaked and
limed as for sole leather manufacture. After un-

hairing,fleshing and weshing;, small pieces of dimen-
sions 2i5 inches x 2.5 inches’ (weighing nearly 30
gms.) were cut off: from the butt portion of the hide.

of a: gauge.; Then the pieces:
solutions of different pHS*”

amounts fof d11. HCl.- After iﬂ‘
had attained equilibrium the‘
pressed between folds of filte s .
weighied. Their thicknesses ‘weTH _,measured.
Thé findings are tabulated in-‘_’]_he next page:-




Table No.l

- ——— -~ . p— —— o i o

Average ‘Average . Grams _Grams
No. PH thickness ‘thickness. weight | welght
: Initial final mm 1n1t1a1 final
ommo T LTI
1 .2,5 6.2 8.4 26,4 29,5
2 3,0 5.2 1.0 . 26.4 - 29.6 -
3 3.5 - 5.2 6.4. 26,5 . 30.0
4 4.0 5.1 5.7 233 26.8
5 4.5 5.1 5.7 241 23.4
6 4.8 6.5 6.1 36.3 36,0
7 5.3 5.2 4.9 24.8 24,0
8 5.8 5.4 5.3 25.3  24.1
9_&8?'6 0 5.8 - 123,00 —= .

It may be observed from the above table . that
there 1s increase in welght and thickness in the
lower PH ranges (2.5 - 4) while at increasing pHs _
espeoially near- the I,E. P._there appears to be a slight
'depletion and loss in welght. : ‘

j\ Now the Pieces were taken straight for vegetable,n
tanning. - No washing was glven 81nce 1t was ‘felt that:.
it Would alter the pH and physical condition of the -
pelt pieces. The pleces were placed in wattle liquor
of 25" Bk “and the" strength was raised to 50°BKk after
three days. ‘The total tannins glven corresponded
to about 30 per cent on pelt- weight. ‘A total
tanning time of'10 days was given in all the: cases.-
~The pieces were observed for penetration each day - g.'s
tlll completlon. “The: observatlons are recorded
in the table given in the next page.



-Tablepr;Z

T bene- | 3rd 4th. 5th 6on Twn Bwn oth
No. PH tration day day day day day day day

A A - LT PRI
- - - o o= - - - B e e S - G e S S S G G ——

1 2.5 Wegli- tresr 1/3 “1/3 1/2 3/4 Pull --
. - gible . ces S - o
0 _-do- - =do- 1/3 1/3 1/2 :3/4 Full --

2 3,
3 3.5 & lttle 1/3  1/2 .3/4 3/4 Pull - ' --
4 4.0 nearly 1/3 1/2 3/4 90 . Full -- --
‘1/3 , - per - BN
' L : cent

4.5 -do- =do- 1/2 "3/4 -do- -do= == ==

5

6 ' 4.8 - =do- - ‘—do—’ -‘,ao- -do- Full -do- ..‘... B .....

7T '5¢3 -do- =do- -do- -do- Full == I -

8 ".5.8 -dc;-.h - <do=- =~do< =do- G0 FUll - == - .
T . : per :

cent

9 60 cdom iodo- | ' N

con= ©6:0 =do- “:-do- =80~ ~do- -do- Full == =x

trol- . o :

tréfion is very much retarded at the 1ower pHs, ';v
; ‘ Between pH 3.5 and 4.5 the penetra-.

L. Near the 1so-e1ectr10 p01nt region. of
A'F_we flnd that the penetration is falrly

n {allowed to dry.' Then they were weighed -
'heir yield and their thickness were



Table No.3

Thick- Per cent

No. QH_ ~ . Colour FQ@Lwiw~nessi» yield
L | o |

1 2.5 Dark . Hard 8.0 71.6

_ o » - ~ .+ - tough -

2 3.0 Dark ' . ~do- 8.0 Tl 4

3 3.5 Lighter than = ILess 7.2 71.3

1 but darker  hard :
- . than control o
4 4.0 TLighter Less 6.6  T6T.5
: N than 3 hard . - )
o than 3 ' '

5 435 Good colour Feel S 70 L LTk0 L
v« - better than same as " '
... control. control - . . SRR

6 4.8 “do- = -do- 74 68,5

7 5¢3 . =do- .~ Softer = 6.7 67.0

; -~ control o S _

8 5,8 . Same as = . Same as 7.0 = 57.0

.. control ~  control - -

trol

mFrom the above data it may be seen that in the
case of" pHs 4.5 and 4.8, the tanned pieces- possess .
good colour, de81rab1e feel and reasonably good:yield.,
Pre-conditlonlng the pelt below 3.5 i.e. allowing"

the pelt to sWell to its maximum does not seem to be
des1rab1e, s1nce apart from the very slow penetration,
the finai'leather is excessively hard and its colour
is also dark. ngher pHs (above 5.3) tend to soften
the leather and the yield also suffers in comparlson.

—

The pieces were analysed to find the degree of
tannage and the results are reported in Table 4.



TableeNo:4

No.  pH = Moisture - W.S. Hide  Fixed . Degree

E subs-  tans of tan-
B . - .tance ) nage,
1 2,5 '13.62° 7.36 47.37  31.65 - . 66.8 .
2 . 3.0 15.25 10.14 40.06 34.55  86.2
3 3.5  13.50 10.01 43.05 33.45  T7.7
4 4.0 15.0  9.80 42.66 32.54  76.3
5 4,5  14.50  11.00 42.28 32,22 * 76.2
6 4.8 14.0  10.50 43,30 . 32.20 - T4.3
7 5.3  14.20 11.20 43,00 31.60  73.5
8 5.8  14.10 12.00° 43,50 30.40 -69.90
9 con- 14.95  9.68 47.57 27.80  59.0

$rol

(0il content and insoluble ash negligible)

From the data, it may be observed that thé
fixation is maximum in the case of pH 3 and there
is decreased fixation. at higher ‘PpHs, - Also it may,
be seen that near the iso-electric region of the
pelt, the tan fixation is quite good and -since: at _
this pH range, the penetration is also qulck and the
~propert1es of the. tanned leather are better than o
those of the control, 1t;1s'felt'that it is advisable
dto precondition the pelt %0 tsw ;e.p.’while almlng ‘
:at rapid tanning. " ' o

lf3 1.2 In contlnuatlon of
”attempted to fix the swellin W ‘
reagent 11ke HCHO, before the actual. ommencement of
“the tannlng to obv1ate the p0551bility of sudden
depletion or deplumplng as soon ‘a8’ “the’ pelt came into
contact with the tan llquor. According to Gustavson,
one of the main practlcal appllcations of HCHO is

for the fixation of swelling of ‘the grain in order

to maintain the desired degree of swelling., Then the
stabilised hide cen be tanned in rather strong solutions
of vegetable tanning extracts, with considerable saving




of time, Without case hardening or impaired quality
of 1eather.;@=vln;:: ,;»ee}:v : e : :

. In our experiments, pelt pieces: were allowed to
swell ‘in various solutions of adjusted pH differing
betwéen 2.5 and 5.8. . After measuring tho extent of
swelling ‘after 48 hours of treatment, when the '
system ‘had attained equilibrium, "the pelt pieces were
treated with a -one- per cent- solution of HCHO for about
2 hours: in order to. gét the" swelling. Measurements
were' taken after this treatment.’ But it was found
that the swelling had not been really fixed and
there were changes in the- degree of swelling and that
‘too especially in the dower.pH values. Hetr'e the
swelling increased still further. At pH values between
3 5 and 4 8 also, there was increase in. swelling to
a small extent. B Co e e

During the c urse of the subsequent vegetable

. served that tholgh there was no

case hardening'in any “of the pieces, “the penetration
was extremely slow at the lower pH values.. As expected,
the penetration under the isoelectrio regions was

'Were vegetable tanned

‘of penetration-was going down With increasing pH :-1f
ivalues of “the- pretreated pelts., So also, the colour
.of “the tanned‘pieoe aS"fq a8 't :
An the higher pH values. T

Of the several appvpaches made to arrive at~rapi_~:
tanning techniques, one - of -the- foremost and . earliest T
was the attempt to pretreat or condition the pelt

suitably before the actual vegetable tanning. Several




pretanning‘hgents like ch‘om.,ﬁ hrome or’ alumlflum ,
‘complexes with syntans, formaldehyde, calgon, poly-'
'oxyeaocharlde, blsulfites, have been used in the
past. In certaln ‘othér " 1nstances, there have been
attempts Yo precondltion the pelt to the requlred pH
by treatment with“buffers prlor to vegetable tannlng.
It,has been conclu51vely shown that pelt brought o
fthe 1soelectric point can be tanned stralght 1n plts
with strong Warm: tanning 1iquors. The tanning takes
place Without any shrlnkage or hydroly31s,‘a heavy
‘hide needlng about one week to get: struck through and
:two Weeks to get the maximum yield.,.. S

N In our experlments, the follow1ng precondltlonlng/
fpretannlng systems were. trled..._~ _’f. ,i;

¥

B Condltlonlng the pelt before tannlng by
_buffer treatment or otherw1se to a_pﬂ‘of h 8

(a) Sodlum acetate et

:(b) Sodlum cltrate + citric acld‘

e) boric a01d ;h‘+ dll HCI

nﬂd) Formaldehyde

II. (a) Pickling - HCL -
L ‘(b) Pickllng-H so4

7mannfacture.“;
7p1e¢€£ of’diﬁen31ons 8 1nches x38
:from the butt portion. These pieces
tanning exper&ments after noting down;the

each plece.

aken for theg
‘welght of




For the flrst set of experlments the pleces ‘were
completely delimed- w1th boric acid; washed- well and -
then left in the respectlve buffer solutions for 48 .
hours to attaln equlllbrlum. 0.1 moler, solutlons of
the buffers were used and a unlform float of 400 per,
.cent on pelt welght was glven for each plece. A few
drops. of thymol dlssolved in acetone were added to ;.
prevent any putrefaotlon.

\ The pH was maintained at 4. 8 by ooca51ona11y
adding citric a01d or acetlc ac1d.

I(c) The pelt was dellmed with boric acid and then
left in 1 per cent borlc a01d solutlon (float 400 per
cent) Dllute hydrochlorlc ac1d was added oocas1ona11y
to malntaln the pH at 4 8 and the pelt was left for
about 48 hours./

I(a) In the case of HCHO treatment 1 per cent
HCHO was used with a 400 per cent float and the pH
adjusted to 4 8 w1th formic a01d.v

II(a) leed pelt was nlckled w1th 5 per cent NaCl
and dilute hydrochloric a01d was added in small
,amounts._ The pelt was frequently handled tlll pH
was approx1mately 4 8 (b) leed pelt was plckled w1th B
NaCl and H SO4 as 1n Osmotan process.. : v

III Del1med pelt ‘was pretreated with l per- cent
HCHO in 400 per cent float for 48 hours.

IV For chrome pretreatment, the pelt was’ dellmed
and pickled with 1. 25 per wcent: HQSO4 -and: 6 per cent.
NaCl.; It was then chrome-tanned using a liquor with
0. 6 per cent Cr203 content (on pelt welght) and 48 '_
‘per cent bas101ty. Penetratlon was found completed
in 36 hours, vegetable tannlng was then commenced.

B V For tanning at hlgher temperature, pelt was. -
completely dellmed w1th borlc acid, washed and then o
’:kept in 50 Bk wattle liquor (35-40 C) After 24 hours,
the temperature was ralsed to 40-50 C. The strength
of llquor was ralsed to 70 Bk after 3 days and the



1ﬂtemperature malntalned at 45 C for the rest of the
'tannlng perlod. ’ : :

B VI Modlfled blsulphlted wattle llquor Was prepared
using 1 part wattle. extract 1 part water and 10-12 ‘
- per cent sodium blsulphlte._ Then HCOOH was added to
brlng down the. pH to 3. 0 -3, 2 and the liquor was dlluted
to 70 Bk.A Limed pelt was kept stralght in this llquor.

VII. For the control, pelt was dellmed completely
w1th borie ac1d and then vegetable tanned./

All these pretannlng/precondltlonlng operations
Were carrled out in glass troughs (25 .cm. dlameter)
.under 1aboratory condltlons. - The. subsequent tannages
:were carrled out in the Same troughs after drainlng
.the llquors. ‘

-

Vegetable tanning

‘ "In the Osmotan process, the plckled pelt was:
placed in 25 Bk wattle llquor at pH 3.0 for 24 hours
before its transfer to 60° Bk 11quor.j The pelt was then
succe881vely tanned in 67 . 74 and” 80 Bk 11quors at
intervals’ of .one. day us1ng the . counter current prin-

,ciple. Four hundred per. cent float (on pelt welght)
«was employed in .21l the cases. The ' tannlng was
-completed in only five days._;ftq;-»{~~

e stvength wac
E 70 Bk.;

.'tanning of limed. pelt with bls
;done as: described earller. 2

tedillquor' ‘were

‘The  buffer treated pleces were kept stralght in
50°Bk wattle liquor and tanned f.“‘3 days, the strength
of liquor was ralsed to 70 BK ‘and - the tannage completed
| The. pH of Wattle liquor was adausted to approprlate
'levels in. Osmotan process and in the experlment with bi-
sulphlted wattle liquor. In all other cases,.wattle
liquor at its natural pH was used throughout.
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In experiments except Osmotan process, the dura—
tlon of tannlng was- 12 days and the total amount of
tannins given was about. 30 per cent (on pelt welght)
In Osmotan process, the amount of tannins could not be
calculated since the counter current me thod was
adopted. |

- After'theicompletion of the tanning, the pieces .
were washed,'lightly scrubbed on the surface, very |
llghtly oiled and allowed to dry. -No bleaching;or
myroblng Was glven. ' o

Durlng tannage, the tlme taken for complete pene-
tratlon 1n each case was noted. The tanned pleces
were also assessed for their feel, -colour  and yleld
The leathers were analysed for 1mportant phys1co—
chemical properties llke degree of tannage, abrasion'
resistance and water absorption. The results are .
presented 1n Tables, 5,6 and 7. ) ' a0

Dlscussion

From the .Tablesit may be observed that the _
tlme required for complete. penetration is shortened .
1n all the pretannlng/precond1tion1ng systems,_
compared to the control. Adjustment of pH of the.
pelt to 4.8 (1.e Pe) elther by use of buffer salts :
or by borlc acid and hydrochloric acid, prior to o
-tanning, fa0111tated quicker penetratlon whzch
was completed in 6=7 days as agalnst 9 days
(control) L ;;;;;;-; ‘ ,gfh#_ff

Rlse in temperature of tan 1iquor leads to rapid s
‘penetration and the pelt. is struck through in 90
hours.. ‘But prolonged treatment in hot llquor 1mpa1rs'
the structure of the pelt. The tanned piece was a {.
1itt1e spongy and its chemlcal and physical. charac- ’
terlstlcs were not comparable to those of the control.

)

»-Osmotan‘process resulted 1nﬂrap1d penetratlon,-
_in the case of limed pelt tanned straight in modiz. -
fied«Wattle'liquor; penetration was completed in
less than six days. Osmotan process'gave the:highest



[

yleld (67 per cent) followed by chrome retan process
(65 per cent) In the tannages w1th buffer treat-
ments, the yleld varied between 61 per cent and 64
per cent, tanning at" higher temperature and stralght
tanning of limed pelt. gave comparatively low ylelds.
The buffer treated—leathers -gave. almost the same feel
and colour but better. compactness than those of the
control. Limed pelt tanned: stralght with modified
wattle llquor gave leathers with wvery good colour but
with less fullness and softer feel.- Formaldehyde
,treatedzleather'Was°fuller and tougher than that of the
control. Osmotan, chrome pretreatment and tannlng at
hlgher temperatures gave darker leathers, 1n the
former two, leathers were tougher.-, ‘

Table 6 shows that HCHO pretreatment and the
Osmotan process glve hlgh degree of tannage. The -
buffer treated samples have good tannin ilxation;
the degree of tannage ranglng from 70-76 per: ‘cent..
But these leathers possess comparatlvely hlgher water
solubles content (7 8 - 10.4 per “cent).. In: the
other experiments, the<degree of tannage ig about
60 per cent as compared to’ 56 3 per cen+ 1n the
control. ' 5 '

, Except 1n OSmotan and chrome pretreatment processes;
there is: less abra31on res1stance and more’ water ab- )
jsorptlon in all other cases as compared to- the ’H“'
'Montrol’TTable 7T ). In the case of Osmotan, “the -
phys1ca1 prop rtles are sllghtly improved whlle in

fixation greater,,;ut some of the physlcal prOpertles
are not comparable to those of “the control. As one
~of the ‘most rapid tann1ng processes, Osmotan process
alone 1mparts the requlred phys1cal characterlstlos
of normal sole leather, . desprte its: d}sadvantages L

like lack of simplicity and need for adequate
control. - :
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Subsequently the work was repeated using Babul
liquor since the above material is very much used in
most of the regions of India for sole leather tannage.
The process was slightly altered as follows., -

Babul liquor of - 50 Bk was used to: start the
tannlng, except for the control, Where a llquor strength
(25°Bk) was used 1n1t1ally. After 3 days, the con-
centratlons were correspondlngly raised and ‘the
tannage was completed at 70° Bk, in all the cases ex-
cept for the Osmotan process where the flnal Bk was
adgusted to 80°Bk. The extent of penetratlon was
noted every day for each experlment and the flndlngs
were recorded. ’ ‘ ' ‘

“General findings
Durlng the course of the tannage, the follow1ng
broad observatlons could be made. Y

(l) A sllght pre01p1tatlon was observed in.
" the case of formaldehyde pretreatment,
probebly due to the interaction of babul B
~tannins with formaldehyde.: o o,

(2) In the Osmotan process where the pH of ,

- i the liquor was lowered to 3.0 - 3.2; mo -
lprecipitatlon was observed, while in. the

. ;case. of:‘wattle tannage, ‘there was .a ten- .

%dencwaor prec;pltatlon at thls 1ow pH. 5

egarding., the rate of penetratlon and

e rapidity of the' tannage’ as=a‘whole,

practically ‘the samg trend as in the -

‘cassuofdwattl Jtannag. as observed here *
1t 31 3 quickest: tannage

ion.decreased in

the: fol;owingéorder.{ L E
Osmotan - Limed pelt, tanne 3in suifited iiquor -
tannzng at hlgher temperature —-buffer treatment at

pH 4.8 - chrome pretreatment - HCHO pretreatment at
PH 4.8 - HCHO pretreatment ‘at normal pH - Control.u,

The pieces after tanning were washed, very .
lightly oiled and allowed to dry. Then they were
weighed to arrive at their yield and also their -
phys1ca1 characteristics were assessed. _The results
are tabulated in the Table glven in the next page.



ZIable No.8 il .0 5o o deT

Time for . v S

complete Colour ,

penetra- - - Rt
LT T ”f'tlon ' '

Buffer treat- P
ment with’
titric -acid

+ sodlum 01t~;',.
‘rate '".. o

VOSmotan

',Pleas1ng Pllable SS,

2 days. llght

‘ﬂarker;_~ Tough ‘60
'than’I . e
-Same as - Tough 56

4 days_.p‘

7 days ":

'Formaldehyde‘g
treatment .

y Formaldehyde +
- formic a01d ;
PH 4.8 .ot R

?Chrome Pre=: ;i'

Sl e darxk: -

IT"

Same as ' Less'"

IL . hara .

very  hmaza

~treatment S

o 4k daye Cmara . 59

-Stralght :
“tanning” of“{ R
;limed pelthL‘f-ﬁzi=,

~ ‘Better
© )'than. - Y
""control» s
iTannlng at»j
higher = o 44
Mtemperature IS

»prooess and the buffer pretreatment process gave
‘good*results by way of rapid penetratlon, good
'fixation and de81rable physlcal propertles.~ Ibr
hard and f1rm soles, Osmotan process seems to be
ideal while for flexible soles and repairers bends
the buffer pretreatment may be qulte sultable. Buffer
treatment wi th sodlum 01trate and 01trlc a01d lmparts
a very llght colour to the leather and thls\has been
conflrmed by larger tannlng trlals 1n the tannery. '




fTannlng of llmed pelt stralght w1th bisulflted babul'
iliquor 15/81mp1e ‘and - qulck process but -the resultant
leather 1acks the requlred fullness and temper.; ‘The
'yleld 1s also oomparatlvely low.;- ‘ :

Regardlng the buffer pretreatment with sodlum
01trate and oltrlc aold, 1t may.seem . that the cost
1nvolved is oon31derable, since both these. chemlcals
are known o be costly. Hence partloular mention is
made: here that subsequent tannlng trials .on a bigger
scale have shown that the buffer solution once pre-
pared-can be re—used for several success1ve Tots T
(9-10 lots) provided that the concentration of “the
buffer is malntalned by proper replenishment of the
a01d and salt and a sultable bactericide like. thymol

s used in: the buffer to prevent any pOSSlble bac-
terial deterloratli’ 2,It hasibeen found by analy81s,

that the

duotlon tlme and also ensures
v, “Espeolally

Among thefvarloue‘pretannlng age_ employed for
}the rapid tannage of sole leather, dlaldehyde starch
’has attracted con81derable attention7after the pio-
'neerlng work. of €.W.Beebe (U.S. Patent) ‘and further 5‘”
work by Wagonerg, Windus, et al. :The 1atfer workers<
found out that satisfaotory pretannlng could be “
obtained with 5 per cent DAS on pelt weight and that

the solution: could be re-used at least 9 times by i

\




re-strengthenlng w1th 3 per cent DAS A stock solu-
tion of DAS (25 per cent) dissolved with borax and
hav1ng a pH of approx1mately 5'is stable for at least
one month. :

In our experiments, ‘a few pieces of delimed
~buffalo hide were pretanned with DAS. Completely
delimed pelt pieces were placed in DAS (5 per cent
“on pelt Weight) which was dissolved in borax and kept -
at a. pH- of 8, for 48 hours. After this Pretanning,
,the: pieces were placed in-g 50 Bk wattle liquor for
.3 days.¢ Subsequently the strength was raised to -
708Kk : : o ‘

o It was found that the penetratlon of - vegetable
tannins was over in six days. The 1eathers produced
were quite full and compact.v The general physzcal
and chemical properties were good; as: a ‘whole. .

Thls is an easy and quick process, - But in India
there is‘no regular production: of this material and
hence this has to be imported which. will. raise the
cost of production at- the. Indian Market level.
Further, a little difficulty was experienced in dis—
solving this product‘ ‘ '

i ———

3.4 Es.a..ef_awiumn____:_timt_e o

A very,rapid method of vegetable tannlng has been
patented in Italy by C. Belluccizg' -This involves the
use of 2-3_per cent of sodium nitrite, for pretanning
the limed pelt llberating the nitrous acid by the
addition of some weak acid. Subsequently, vegetable .
tanning is done.vg -

) In our experiments on the above 1ines, ‘extra’ thick
buffalo hide pieces from the butt portion was chosen
and they Were ‘placed in 3 per cent sodium nitrite
solution for about 2 hrs. Then dilute formic ‘acid

was added and the PH was adjusted to 4.5 - 6. The_.
pelt was left in the bath for 24 hrs. The: pH was*
adjusted to abéut 5 with formic acid during this
interval. Then the solution was drained out and



Subsequently the work was repeated using Babul
llquor s1nce the above material is very much used in
most of the regions of India for sole leather tannage.
The process was sllghtly altered as follows.

‘ Babul llquor of 50 Bk'Was’used “torstart the
tanning, except for the control, where a llquor strength
(25° Bk) was used 1nit1ally. After 3 days, the con-
centrations were correspondlngly raised and the
‘tannage was completed at 70° Bk, in all the cases ex-
cept for the Osmotan process where the f1na1 Bk was
adgusted to 80°Bk. The extent of penetratlon was
noted every day for each experiment and the flndlngs
were recorded. ' ‘ ‘ '

General findings

Durlng the course of the tannage, the following
broad observatlons could ‘be made.

(l) A slight pre01p1tat10n was observed 1n
the case of formaldehyde pretreatment, .
probably due to the interaction of babul A

~tannins with formaldehyde. L SRR

(2) In the Osmotan process where the pH of :
' the liquor was lowered to 3.0 - 3. 2, no - .
lpreclpltatlon was observed, while in the -
- case of  wattle tannage, ‘there was a ten- .
‘Ldency for precipltatlon at- th1s low pH.

-1(3) Regardlng the rate of penetratlon and

—tethe-rapidlty ‘of the-tannage as:a Wwhole,

practlcally the’ same ‘trend as in the =~

case of :wattle tannage was observed here -

{als0e . Osmotan -gave the:quickest tannage -

- and the “rate of | penetration decreased 1n B
~_the’ follow1ng order.- :

Osmotan - Idmed pelt tanned in sulflted llquor -
tannlng at hlgher\temperature - buffer treatment at
pH 4.8 - chrome pretreatment - HCHO pretreatment at
'pH 4.8 - HCHO pretreatment at normal pH - Control..-

, The pieces after. tannlng were washed, very |
lightly oiled and allowed to dry. Then they were'
weighed to arrive at their yield and also their -
phys1ca1 characteristics were agssessed.  The results
are tabulated 1n the Table glven in the next page.
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ts it may be observed that Osmotan

gave

'od results by.way of rap1d penetratlon, good ;{

Ebr

hard*and flrm soles, Osmotan process seems,, to be -
' ble soles and repairers bends

the buffer pretreatment may be quite sultable. Buffer

treatment w1th sodlum 01trate and c1tr1c ac
a very llght colour to the leather and . thls
conflrmed by larger tannlng trlals 1n the t

id 1mparts
\has been
anneer



yleld (67 per cent) followed by chrome retan process
(65 per cent). In the tannages w1th buffer treat-
ments, the yield varied between 61 per cent and 64
per cent, tanning at hlgher temperature and stralght
tanning of limed pelt gave comparatively low ylelds.
The buffer treated leathers gaVe almost the same feel
eand colour but better. compactness than those of the
control. Limed pelt tanned: stralght with modified
wattle liguor gave leathers with very good colour but
with less fullness and softer feel.: Formaldehyde
treated. leather was fuller and tougher. than that of the
control. Osnotan, chrome pretreatment and tannlng at
hlgher temperatures gave darker leathers, 1n the
former two, leathers were tougher.- ' :

‘Table 6 shows that HCHO. pretreatment and the
OSmotan process glve hlgh degree of tannage. The -
buffer treated samples have. good tannin flxatlon,
the degree of tannage ranging from 70-76 per': -cent..

But these leathers possess comparatlvely hlgher water
solubles content. (7 8 - 10.4 per “cent).. In: the

other experiments, the degree of tannage is about

60 per cent as compared to 56, 3 per cen+ in the o
"control. o e L, SR

Except in Osmotan and. chrom retreatment5processes;
there is less. abra31on re81stance’and more water ab-
sorption in all other ‘cases as compared to the
control (Table 7 ). In the case of Osmotan, the
physical properties,are sllghtly 1mproved while in

- chrome pretreatment, the propertles aré almost the

same as those of the’ control. In other pretannlng/
precondltlonlng systems, penetratlon_ls qulcker and
fixation greater, but some’ of ‘the phy81ca1 prOpertles

re not comparable 10 those of “the control. As one
of the most rapid tanning processes,- Osmotan process
alone imparts the requlred physical characterlstlcs
of normsl sole leather, despite its:disedventages
like lack of simplicity_andoneed'for~adequate o

control.
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Subsequently the Work was repeated using Babul
liquor s1nce the above materlal 1s very much used in
most of the regions of India for. sole leather tannage.
The process was sllghtly altered as follows, -

Babul llquor of - 50 Bk was used tostart the
tannlng, except for the control where a llquor strength
(25°Bk) was used initially. After 3 days, the con-
centrdtions were correspondlngly raised and the
'tannage was completed at 70° Bk, in all the cases ex-
cept for the Osmotan process where the - flnal Bk was
adjusted to 80°Bk. The extent of penetratlon was
noted every day for each experiment and the flndlngs
were recorded. o ' '

“General flndings
Durlng the course of the tannage, the folloW1ng
broad observatlons could be made.

(l) A sllght pre01p1tat10n"Was observed
: the case of formaldehyde pretreatment,
probebly due to the- 1nteract10n of babul
_tannins with formaldehyde.: L L

(2) In the ‘Osmotan process where the pH of :
~* the liquor was lowered to 3.0 - 3. 2y no - E
iprecipltatlon was:observed, while :in the
. case of wattle ‘tannage, there was a ten- .
dency for precipitatlon at thls low pH. '

(3) Regardlng the rate of penetration and
- !the rapidity of the tamnage as.a whole,
P —practlcally the samg trend: as in the:
case of wattle tannage was observed here :
‘also., ~ Osmotan gave the qulckest tannage o
““and the rate:of penetration decreased 1n o
. the’ follow1ng order. g_ ; ‘ ~

Osmotan - Limed pelt tanned in sulflted liquor -
’tannlng at hlgher temperature - buffer treatment at
PH 4.8 - chrome pretreatment - HCHO pretreatment at
PH 4. .8 -'HCHO pretreatment at normal PH - Control.o-

The pieces after tanning were washed, very | |
lightly oiled and allowed to drye. . Then they were’“
‘welghed to arrive at their yield and also thelr -
phy31cal characteristics were assessed. The results
are tabulated in the Table glven in the next page.
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Straight . 4% days - Better

tenning‘of T T than
PaL T 'control

: limed pelt

Tannlng atv_ y{jﬁf:’. o
hlgller a'-",- L Pl
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Discussi

process and the buffer pretreatment process gave
good results by way of. rapid penetratlon, good

fixation and desirable physical propert1es.~
hard and’ flrm soles, Qsmotan process seems, . to be

ideal while for flexible soles and repairers bends_

Fbr

the buffer pretreatment may ‘be qulte sultable.
treatment w1th sodlum c1trate and 01tr10 a01d Imparts
a very llght colour to the leather and thls\has ‘been
conflrmed by larger tannlng trlals 1n the tannery.‘}“‘

-
W

Buffer |




f‘a ing” of 11med pelt stralght with bisulfited babul *
fliquor 1s/s1mple and qulck process but - the resultant
leather 1acks the requlred fullness and temper.r The
yleld 1s also comparatlvely low.;v .

Regardlng the buffer pretreatment with sodlum
c1trate .and 01tr10 a01d, 1t may . seem—thatﬁthe cost
1nvolved is cons1derab1e, s1nce both these. chemlcals
are,known to’ be,eostly..pHence partlcular mentlon_ls
made: here that‘subsequentmtanning7trials'on a bigger
scale have shown that the buffer solution once pre-
pared -can be re~used for several successivie lots P
(9-10 lots) provided that ‘the concentration of ‘the
buffer is malntalned by proper replenishment of the
a01d and salt and a sultable bacterlclde like thymol
1s used 1n the buffer to prevent any p0351ble bac- .
terial deterloratlon. It has been found by analy51s,

hthat the actual quantltles of 01tr10 acid and sodium
;citrate consumed by each lot of dellmed pelt passing
ough the . buffer solutlon are very 1ittle. The

' grfor theﬁbuffer pretreatment for a number of lots

hlghly beneflcial.ﬁtn,p,i

ste of dlaldehzde starch

. ,4 Among the varlous pretanning ragents’ employed for
theyrapld tannage -of* sole 1eather, 1dehyde starch
‘has. attracted considerable’ attentio after the plo-”x
neering work of - €.W.Beebe (U S\?atent) ‘and further"
work by - Wagoner9, Windus; ‘et al.” The latfer workers
found out that satisfactory pretannlng could be. :
‘obtained with 5 per cent DAS on pelt weight and that
the solution could be re-used at least 9 times by




re-strengthening Wlth 3 per cent DAS A stock solu-
tion 'of DAS (25 per cent) dissolved with borax and
hav1ng a pH of apprOXimately 5'is stable for at” least
one ‘monhth. ' |

In our experiments, a few pieces of delimed

. -buffalo hide were. pretanned with DAS, Completely

: udellmed pelt pieces were placed in DAS (5 per cent

on pelt weight) which was dissolved in borax and kept -

crat a. pH- of "8, for 48 hours, - After this pretanning,

. the: pieces Were placed in-a 50°Bik wattle liquor for
- .3 days. Subsequently the strength was ralsed to-'
70'OTBk':’ . | e .
It was found that the- penetration of- vegetable
: tannins was over in six days. The leathers produced
were quite full and compact.v The, general physzcal
and chemical properties were good; as: a Whole.;

, This is an easy and quick process.- ‘But in India
- there is'no regular production of this material and

‘hence - this has to be imported which . willl raise the
cost of production at the. Indian Market leveli .
Further, a 11tt1e difficulty was experienced in dis-
solving this product. fiiiz;' B ;

7“3 4 Use of sodium nitrite .
M
A very rapid method of vegetable‘tanning has been

patented in Italy by C. Bellucc122 | This involves the
use of 2-3 per cent of sodium nltrite, for pretanning
.the limed pelt, liberating the nitrous acid by the
'addition of some Weak acid. Subsequently, vegetable
tanning is done. | “

s e —— e

) In our experiments on the above lines, ‘extra’ thick
buffalo hide Pieces from the butt portion was chosen
and they were placed in 3 per cent sodium nitrite
solution for about 2 hrs., Then ‘dilute formic ‘acid
was added and the pH was adgusted to 4 5 - 6. The
relt was left in the bath for 24 hrs.’ The pH was*
adjusted to about 5 with formic acid during this
interval., Then the solution was drained out and



”Wattle 11quor of 50 Bk was employed for tanning.»f.l
“After onme day. the Bk was ralsed to 80° -and: it was

found that the pelt was completely penetrated in less
‘than 90 hrs. ‘

e ! This Wes_found to, be a very quick method of tan-
n1ng.4 ‘,. ,iw .

“As a variatlon of this process, one experlment
-on rapid tannlng was tried using sodlum sulphite
1nstead of sodium nltrlte. Here,. w1th the addition
ofdweakpa01d “to adjust the pH,_sulphurous acid was
produced in solution instead of. nitrous acid. On
subseqyent vegetable tannlng, with wattle 11quor
(50 Bk) penetration was found to be over in 5 days. .
,Also, it was found that the tanned piece had a very
1igh'l: colour, presumably due to the bleachlng action
of SOz

.3 5.zp 'Drv' tanning experiment. . .

' - Certain tary- tannlng' experlments were conducted
for the rapid tanning of . sole leathers; The process
are-. briefly descrlbed as follows: hl s

.......

..?.1. Process ‘I R : . . ,
ReWJmaterlal - | " Wet salted buffalo h1de

_(i) Soaklng for 4 hours in threr__
(2) Lining - 3 dsys 0
- Slaked 1ime. 6 per cenf ¢
‘Vﬁs: Sodium. sulphide. 1 per cent

Al 'Fﬁoat' 400 per cent v%-vol'?once used 1ime'

. . liquor
% vol_(fresh water

Qges of'water |

}t$3}Unhairing and relimlng (3 days)

' Lime: o 6 per cent f
Caustic -
_ soda'”" 0 5 per cent
Water' e 4oo per cen'l:

(4) Fleshed and noted the fleshed welght.

(5) Completely dellmedwwlth 3 ‘per ‘cent ammonium’
sulphate and 100 per cent water.



(6) Pickling

Salt: ' 5 per cent
Sulphuric.acid: 0.5 per cent

Water: i 100 per cent

(7) Pretreatment

Sodium blsulphlte 5 per cent

- Water: - - - 100- ‘per cent

pH adjusted to 4.6 with formic acid and
drimmed for one hour. -

(8) Tannlng. - - | .
Ty Put 1n 50 °Bk liquor for 3 days :
(2) Changed into 80°Bk liquor for 3 days.

Then one . 51de (A) is put in the same llquor for
one more day.v The other side (B) s powder tanned
with 15 per cent wattle extraot powder for T hours.d
Then it is just dlpped in a 80°Bk 11quor to remove
the adherlng extract on the surface ‘of “the 1eather.

Both s1des (A and B) plled for one day.

Next day both sides were washed and bleached
w1th 1 per cent Syntan NC and 1/4°per cent.oxalic
acid, Washed, beamed and put in 30°Bk liquor for'
one day._ -;p,' S .

Next day.. stuffed w1th N

Raw Pungam 011' , 3 per cent

"Glucose‘ SERA 2 per cent 2 |
Epsom salt' - 1 per cent "ﬂ'ﬁ"'h

in a drum, taken out, set and- flnished.

(A) Teather yleld w1thout powder tannlng 52 8 per cent
(B) Leather yleld with'powder tanning. .‘ 52 2 per cent

Remarks

There was not much advantage in g1v1ng powder
fdrum tannage after 11quor tanning. The same 1eather
“yield would have been obtained even by drummlng in

90 - 95°Bk for 6—7 hours.

Another-disadvantage is that the extract powder




1s smeared on the s1de of the 1eather and most ‘of it
remains outs1de, Wlth only e small quantity penetrat—
ing into the 1eather. o s

3.5.2 PROCESS II f Y

Drum dellmlng Wlthout float and then powder tanning

(1) Soaklng and 1iming as.in Process I.
(2) Deliming Wlthout float

Naphthalene sulphonlc acid 4Aper~Centfon -
fleshed wti

Glaoiel.acetiéwacid: : ~ 0.75 per.cent dis-
AR i - solved in 3 times
“of its weight of
“water -

Drum run for 3 hours and tested pH of - the pelt

‘7Whlch should be. between 5 - 5 2.

(3) Pretannlng d"_ | ,

S ¢.L. R.I. Syntan NB - 8 per cent,drum run
Wlthout float for 1% hours pH of the pelt 4 - 4.5 -
(4) Powder tannlng B ;

The pretanned pelts are drummed w1th 25 per ‘cent

spray dried'wattle extract powder for 3 hours._

 Then 20 per cent more* of spray dried wattle :
 extract is added and drummed for 35 hours.

Tanning 1s completed and the 51des are plled for
one day. T L s >};~7 S

(5) Bleaching:,

CoL.R.I. syntan N. C..j 1 per. cent
‘Oxalic acid: ';j o 1/4 per cent ,
The leathers are washed and myrobed for one day

.(6) Stufflng' o
T¢R.0.: . ' "V! 1 25 per cent

" Rew pungem oily’ < 1i25 per cemt 7
?Epsdm*salt:'¢nrﬁv~"-‘l 1 per cent
‘Glucbse: — - © 2 per cent

Drum run for one hour. Taken out,. condltloned,
set, dried and rolled.



Observations .

Even though the “tanning ‘could be completed 1n a
very short, tlme, the ‘bellies and shoulders showed
'pebbllng. Even after ‘heavy settlng the creases were
promlnently v1s1ble.< T

Hence complete powder tannlng on whole buff
‘hides is not very pract1cab1e.; ‘But if the ‘bellies
and shoulders are tanned separately in liquor, the
butts can be tanned by th1s rapld process.

3. 6 A slmple rapld tannage for ‘sole’ leather

Mos+t of the methods suggested h1therto for
rapid tannlng suffer -from the *ollow1ng disadvantages
-as far as the condltlons in Indla are concerned.

(a) The tannlng material used is mostly wattle -
or a blend .of imported extracts like. ouebracho,'
chestnut, eto.. The ac1d used to brlng down the pH
-1s usually formlc a01d whlch is also falrly costly.

(b) The principal raw materlal in Indla are
‘i‘buffalo hldes, which are Tloose in structure as com-.
pared to the compact 0X h;des used in the‘Contlnent'
~ Hence drum’ tannlng w1th powdered extracts does prove
-vto be espe01ally advantageous.'~‘- ool t i

(c) Most of the tanners cannot afford to use
costly chemicals for pretanning/pretreatments, etc.,'
in view of the high cost of productlon that such o
an use entalls.,;,;~ : : P '

N Besides, condltlons 1n India do not favour.
introduction of any revolutlonary me thod of rapid !
'tanning, 1nvolv1ng, automatlon, rigid contirol 'of the '
entire tanning system and the use of costly and’ |
1mported aux1liaries.:

Taklng into cons1deration all the above aspects,‘_
two processes have been formulated after many trials
and the experlmental detalls are. given in the next

page.
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Experlmental

3 6 1 Four plt svstem of tannlgg

Raw material Wet. salted buffalo hldes medium -
heavy range

VSoeking:_ For 4. hours 1n plaln water :
~ Slaked llme.; . -10 per cent Used lime

"_Sodlum sulphlde.‘.' 1 per cent 1liquor 200
‘Fresh watér: - 200 per cent percent

‘ handled twice a - -day = 11med for 3 days.
4th dey:AmUnhalredeand rellmedeas follows for 3 days

‘Slaked 1lime: . 8'per cent
Caustic soda. o 0 5 Der cent
Watery t',;» e 400 per, cent

7th-dey:“ Fleshed and noted: the welght. 'Delimed
N auvnovernlght in a plt w1th - SR
_‘Ammonlum sulphate'- 2 5 per cent SRS
e  'Water. ‘: o 150 per cent L
8th'déy€A‘After complete dellming, scuddlng and washlng,

put in suspender of 150Bk’ made w1th wattle,
myrab’ blend 2:1 (pH_4 2) ' |

9th day.“ Put: in 30 Bk 11quor in suspender pH 4 1 -

"~ 10th. day°qut in: 60°Bk Iiquor inf perder pH 4 0.+ 3.9
11th day: Put. in 90°Bk llquor in’ suspender pH 3 9 - 3.8
usted with ailute

‘ allute formlc

(pH in the first pit was “ad]
H2 4 _In- the-ether stronger<77”
acid qu used for pH ad;ustment)¢,

f

12th - 14th day._ Drum* tanned in 100°ﬁk llquor for -

S f&lS hours
14th day: : _ “Tak
15th day: Washed and:bleached Wlth ‘:[Tf\

'Sodlum blsulphlte. 0.5 per-cent
Oxallc a01d° C "0.25 per cent

Washed for 15 mlnutes and ‘beamed and put in
myrobalan liquor at 30 Bk.

P



Hendled twice during the day.
16th day: Taken out, ‘washed, beamed and stuffed w1th

+Urea, ‘ 0.5 per cent

- T.R.0. . _ 1.5 per cent

Raw punganvoilg 2.0 per cent

The -drum was run for 20 minutes. Then 1 per cent
formaldehyde was added and drum run for 1% hrs.

AN

Added 0.15 per cent oxalic acid dissolved in 10
times its weight of water. Drum run for 15 minutes.
- The leathers were taken out and hooked.

17th and 18th day:  Set and allowed to dry.
19th day:s Seasoned and rolled,

‘The Bk strength of the yard liquors after the -
tanning of one lot, were found to be 12°, 28°, 56°
‘and 85°, The tail~liquor-on assessment was found to
have a tannin content of 1.1 gms/100 cc. of the liquor.
1/5th of the tail liquor was drained out and 1/5th
of the liquor from the next higher pit Was added to
brlng the Bk back to about the original level.
'Slm;larlyotheﬂseoond and third pits were strengthened
and the fourth pit was also brought to the original
fstrength. The run out liquor from the drum as:well.
as requlred quantltles of extract were. used to
'strengthen the yard 1iquors..';,xij o 5 ;;éﬁgﬁ.

Assessment

was found to be S ‘pe

" The leathers Were'analysed for chemlcal and

* For dark coloured leathers, the amounts

- of urea, formaldehyde and oxalic acid can b&
increased to 1 per cent, 2 per cent and
0.25 per cent respectively.




physical eneracteristicsland thepresnlts'ere“giVen

below:
M01sture. S ' .- 15.0 per cent
Oils qnd fats: ¢ - 2.5 per cent
;»Waterfselubles_ NERE 5 1 per. cent
‘Q?Insoiuble'ash . 0.3 per cent
:1 Hide substance | 4%.2 pér cent
Fixed: tennins: - R B
(By dlfference) ) B 33,9 per cent
Degree of tannage? 1{71 8
pH of water solubles.~ 4.5
=D1fferent1a1 flgure , 0.5

Physical testing;h{

S BN Abra31on reS1s-,-
tance '

iyt
sy

2 Weter absorptlon S s ;;_;wguf_xQ.A L
-Per” cent R .;':-x::ﬁ‘ 31.4'."‘ 34.5 37.9

3. Apparent density. O 93 gms/cc

CIv may be seen that the 1eathers conform to ISTI
spec1flcat10ns in all respects, other than Apparent |
Density, which; should be. et least 0498 _s/cc."‘ This
actually ensbled us to load the 1eath' a little more,
1n our subsequent exPerlments.. [T PR

_ Also, t was felt that’ﬂhe tannln content of 1.1
per cent in the tail llquor was a little too hlgh
Hence it was de01ded to introduce one more plt of
10°Bk at the beglnnlng endfieathers were tanned w1fn"“
this five pit system. C




3.6;2 Five pit sys tem

The experimental methods were nearly the same as
for the four plt system except for the follow1ng
varlatlons"' T ‘ )

1st Plt'.le“Bk",f . pH-4;2- (In the first two .
2nd pit: QO'Z?OBK PH 4. %5 - ié?iétﬁﬁewfﬁgwiil.
' ST sulphuric..acid.- In

the stronger liquors
dil. formic acid was

AR R used)
5rd pit: 30-32°Bk  pH 4.10.
4th pit: 55°Bk °  pH 4.0 -~3 9
5th pit: 475°Bk~- U pH 3 9 - 3. 8

Drum tanning was done in 90 Bk 11quor for 18 hours.
(pH 3.8 = 3.75) R B

In stufflng, 1n addltlon to the re01pe glven in".
the. prev1ous process, 1 per cent epsom salt and:2- per
cent glucose were. also incorporated. ' : '

The tannlng perlod was one day more’ than in the)
case of four plt system, 1 €. from soaklng to rolllng
it took 20 days tlme. Tne tannln oontent in: the tall )
plt was found to be about 0 8 per cent. BN -

In general appearanoe, feel, etc., the leathers ”
were equally good as compared tq the leathers,from
the four. pit: system. The 1eathers on analys1s were
found to conforw to- ISI spe01ficat10ns.. The -d&'ta -
are glven below.sg\nn o

.;;fM01sture. e

ff;oils and . fats.;;g,; 2.6 per cent
“:Water solubles{, 8.6 per-cent
) Insoluble ssh. .7 0466 per ‘cent

’“5H1de substanceQ 1 44.64 Perréeﬁt

‘ Fixed tannins o
vy d1fference)*”=-29 50 per cent

- Degree of tannage: 66

PH of water . e
solubles: . 4 O '

leferentlal number.O 6
Apparent density: = 0.949 gm/cc.




Phys1oa1 testlng ..,:"vf;3;‘

‘Ahra81on=resis;}‘ IR o .
tance R - 0.60 1.12 2.25

Water shsorption o e
" pér cent - 3845 ~40.0 . 4%.8

_.......___...._-_-___..._--_._--.____..__..__.-_____-.-+'..'..._..—....._

‘General conclus1ons

The four plt and flve plt systems deéscribed -
above, prov1de excellent tanning methods for Aif- .
ferent- types of commercial tannlng partlcularly '
;sulted to Indla.i These processes are easy,vextremely
eoonomlcal and involve minimum chemlcal control,
labour, automatlon, etc. The - process may not ‘be very
rapid, but nevertheless they are quick compared to
fconventional sole leather tannlng._ They can be made
stlll quicker by adopting a qulck 11ming method, ‘as
described in. Chapter 4 1n thi ﬂflnal report.v

3. 7 ‘studieés on rapid tannlng u31ng§plck11ng and ,"
subsequen deplckllngpproceBS'““ .

e e o

The method of plckllng andf eplckllng has been..
tried by several workers in the past for enhen01ng
the - qulckness of tannage in sole 1eather_hanufaoture.
-In"the South Afrioan methods for rapid tannlng, acid
salt plckle is used in the Osmotan process, wh11e a
calgon-acid pickle is used in the Liritan process._ In
another exper:Lment23 J K. De has trled rapid extract
'tannage of sole 1eather u81ng a 11ght salt and aeld
'plckle, on limed pelt.

Light plckllng and subsequent deplckllng with =
hypo is often practised in EI tanning where the tanners
~ have found that the treatment improved the colour of



 the 1eathér; In. -our. experlments here, it was attempted
%o study the effect of pickling and deplckllng ‘of

delimed hldes, on.. the speed of penetratlon durlng
vegetable tannlng.~ - _ ‘
Plckling and deplckllng may probably fa0111tate
more. openlng up of the” flbres and fibrils and .may even
1ncrease the reaot1v1ty of the ‘Hetive groups of

collagen by maklng them more acce531ble to tans,. .

, From our earller studies as Wwell as from the
' work of: preV1ous workers the 1mportance .of bringing
the pelt to its isoelectric _point prior to acce-
lerated vegetable tanning is well established.
Hence 1n this series of experlments the pelt pleces
after 11ght plckllng and depicKllng were brought $o
as near the 1soelectrlc p01nts as poss1b1e. :

'jﬂggerlmental 'ﬁf_c;,n,* ,;1,r?mf?;

. o0 : S RN
,w‘vv__‘/_“' ey

,f“A wet salted buffalo hide was ‘sosked, limed and
%delimed as for usual sole leathér tanning. - Then

upleces of dlmen51ons 8 inches x 8 1nches were cuth~_
nof :from the- butt portlon. After_thorough WaShan“ff

2

ol wlngosa_tS”Were'used

WL e
P

_Mphlte (2) sodium thlosulphate, ,
(5 sodlum acetateﬂ(4) sodlumfcltrate anda(5) borax.;“:

'troughs for depickling.- After 12 Jurs the pH values.

of ‘the deplckling baths were adgusted to about 4 5= 4.8,
w1th the - addltlon of small amounts of dilute HZSO4 T
and .the system was allowed to come to ‘an equ111br1um.
Frequent handllng was given: to equate the pH 1n31dev

and outside the pelt. H




Mm i

’*used fof depickling, that thé'c

‘.other tannagesl

G 8 Use of lvotroplc salts:“

< The Dleces wére next taken for vegetable tanning.
‘They. were placed ‘stra 1ght 1n wattle liquor of" 50°Bks

A control wag ‘carried out: using a. conventlonally de—
limed plece without any modlflcatlon. The rate of
renetratlon Was observed"ach day and recorded as

I N e L
8 owg beléw jﬂf} o mable 9 .
SR Deplckllng apent used

Na S0 Na s 0, GH cooua Borax Sod clt. Controll

2773 27273 T3

Penetration

inoper cemb v o i L.
In 48 hrs. . 60 . 70 70 65

In 3 daYé‘f»*‘70n - 80 ff go 75

"ogd.i The leather

‘acetate and borax gave. qulcker penetrat n-no ¢ doubt,

‘but the tannage as. a. whole was not

BN

Full‘ Eﬁii“f

VA

——— S G S —— G S S S0 W S

85

'Fﬁil?;

It %§s been found that small quantltles~of«calc1um-

chlorlde or magne81um chlorlde

1n the common “salt used



‘for'preserv1ng and curlng, 0N+ prolonged storlng lead
mto 1osses, in proteln by. degradatdon, probably through
the a53001at10n of_CaOl2 in the molecular form with
the peptlde bonds,yan effect due to sthe concentrated
solutlons of chlorldes present in the cured skins..
”Durlng the soaklng operetlon, lyotroplc salts arer - -
useful for better wettlng and hydration of skins,
While 11m1ng, the calcium ions open up crosslinks of
~$he hydrogen bond type,. as & result. of electrostatic
intervention w1th the weakly polar peptide groups.
'In the washlng and dellmlng of “the limed skln, “the
ch01ce of dellmlng agent is very. 1mportant, :8ince .
the’ accumulatlon of the ‘deliming agents 1n»the in-
,terstices of skin results in. rather: hlgh conocntra-‘
tions of these compounds 4dn the hlde structure, 1n
tspite of only small percentages belng employed.f

A The lyotroplc effeot 1s generally most pro-%
Tnounced in neutral solutions 1n Whlch the Sp601f10
effects of the ions or molecules. do not have to.
compete w1th the powerful hydrogen and hydroxyl 1ons.ﬂ

P

: It has been reported by Gustavsonsghat in a j'”'f
_molar solution of 03012 the loss 1n hide substance .

ﬂout{the effect ‘of lyotropic
and fixation of: tannlns.f The
ohlorlde, sodium sulphate, 80 W
'pota551um 1od1de, urea, calcium chlorlde and barlum

chloride. R _ e




3 9 A new. approach for the manufacture of vegetable
S tanned leather i

.\v

In India, heavy leathers are generally made

w1th the blends of myrab- (Terminalla chebula) ‘babul
(Acac1a arabioa) and wattle (Aca01a mollisima) or
only: with wattle and myrab. . The. present trend ef A
sole leather. manufacture in India is.to use more “and
more of myrab in the blend, 51noe this tanning
material is more easily avallable and 1ts prioe is '«
also comparatively low. These blends take about 2-3
months for the completlon of heavy leather tannage.,
Con51derable -amount. of sludge in the yard llquor 1s
found -to. be deposited in course of. tannage. Our
studies showed e4 that the use: vof 1ncreased amount of
myrab in the_blend led to- retarded: penetration as was
zevident from“npn-uniform coloration of the cut*

oharged25 may have some afflnity for e condensed tan
molecules and when these are mixed together the ,‘.,
resultant complex may have a slower rate of penetrationi

T

Numerous references are avallable in the rele- B

vant -literature in regar?ing heavy leather tannage ﬁ
using condensed tan mater =21s like wattle and quebracho.



However, very few seem to have worked w1th the blend
of hydrolysable and - condensed tan materlals._ Pre—_

sumably such blends did not lead to any 51gnificant

advantage in quick tannage. '

Benskin and Cheshlre showed (as was. also con-
firmed by our reeent findings2 ) that the penetratlon
of the tan 11quor through the pelt was’ cons1derab1y
1noreased when the pelt‘was brought to the -isoelectric

reglon.

Since 1ncrease in the proportlon of myrab infu-
81on in the blended tan 11quor led to retarded pene—
tration and more sludge formation, it Was thought
worthwhlle to treat the- pelt: 1nd1vidually With these
two. types of'tanfmaterials in separate-baths., This’
Was expected to us\some 1dea about the eff1c1enoy
”" c: ' s;a-v1s the{c nventlonal N
practice in; resp» 50 Fthe quality of the leather
produced and the amount of tannins consumed for the -
same.;'- ‘ ‘ '

AU W

JORRY

Preparation of tan 11quors-\”

made upto 25 Bk.’f . . —
2»_g(é) Mangrovelliquor.ngA liquor of 25 Bk was
made from spray dried mangrove extract from Andemen

mangrove bark - (Rhizophora mucronata)

(d) Wattle liquor:~ A solutlon of 25 °Bk was made
using cpmmercial wattle extract (Aca01a m0111s31ma)
of known strength. o ' '




“(e) Blend of' " wa'l:‘tle and myrab.-_;'_Requlred volume
'of 25°Bk. : Wat“ble liquor was mixed with known volume
of 25°BKk myrab lqu.OI' (freshly leached) 80 as. to make

a blend of 2 1 respectlvely.

(f) Blend .of babul and myrab‘ Requlred volumes
of babul and myrab leach llquor (25 Bk) were mlxed 1n
the ratlo of 23 1 respec*blvely. -

: Tamnng proc edure

Aret salted buffalo h:Lde was soaked, 11med and -

delimed in ’che usual way. The 'but'b portlon (5 mm
“thick) was then ‘taken and cut into 8 pieces each
Ameasunng 15 cm X lO cm. Four pleces were then put
in myrab liquor' and th} ‘ ,pelt/liqu.or ratlo was ad=-
Justed Yo 1 15.‘ They we:ce handled tw:.ce a day and
fexam.ned each day for the ent":of.‘penetration. .

TR

and- put separa'l:ely in wattle, babul and mangrove
lliquors, keeping the pelt/liquor :na'tlo at_l_lS.'::_;

p:.eces rere kept in 'bhe respectlve liguoér i‘or" 5 ‘more .
days follom.ng comple te pene't.ration In the second
series wattle penetrated in 6 days,,}_._babul\ in AL days
and in the case of ‘mangrove, penetratlon was not .
-oomplete even after 40 days. S

- At the end of the stlpulated perlod all the \
pieces were taken out and the" adherlng liquor was.



-

'w1ped off with moistened cotton wool. The pleces were
"kept in the dark for drying and then analysed for
their chemical and physical properties., The resi=- A
. dual liquors were ;also analysed for tan/nontan con~-

- tent. The results are glven 1n the tables.

D1scuss1on of results ' s B " ;%*

From the results 1t was . observed that in pieces
pretreated with myrab the subsequent penetration of
condensed tan materials needed much less tlme than
4;1n those treated stralghtaway with; condensed tan
materlals only. Mangrove liquor known for its poor
diffus1on capa01ty through the pelt27 penetrated
through the myrab pretreated plece very quickly
(9. days) In contrast, the original llquor failed
%o penetrate through the pelt. even after 40 days.d
Likew1se, wattle and babul liquors penetrated through
the myrab pretreated pleces with comparative ease
(in 3 ana 9 days respectively) although these im-
"provements were less" marked ‘than it was in mangrove.
The penetratlon of the blended liquors took more time
than the’ corresponding origlnal condensed tan i
"'11quors. _ S : G Fe Lo -

The experiment thus showed that pretannlng w1tb
Tmyrab at pH 5 helped the penetration of condensed ten
:materlals considerably. Presumably myrab containins
tmore of phenolic nontans28 penetrate through the pe1$
with Sufficient ease and this helps the opening up
-of" fibres and fibrils. When the myrab pretreated
pieces are. put in condensed tan llquors contalning
‘tannins.of varying partlcle size some. h;these tan
'particles easily push themselves through the already
opened \p ‘hetwork of flbres and:f brils” and ‘get lodged
there; displa01ng perhaps 8 part-of; yrab ‘nontans
already Present'there.c-—ﬁt.w B S

o e ——

As regards degree of'tannage itwwas observed‘ﬂ¥9t
the leather pretreated With myrab followed by treat-—
ment w1th condensed tan materlals showed a higher




ndegree of: tannage “than the ‘one tahned w1thout such
’pretreatment. The degree of tannage of the leather
tannéd with myrab was . found ‘to be’ the lowest followed
by the leather tanned w1th the blends. Exceptlon was
observed in 'the case of the 1eather tanned w1th ori-
ginal mangrove liquor, 1n Whlch case even though i
penetratlon was not complete over a perlod of 40 days,
the degree of tannage nevertheless was found to be
highet than the one pretreated. with myrab and subse—
quently treated wath mangroVe. ThlS is presumably
due to the fact that in- courSe of the - contact time

of 40 days a god@- amount ‘of - mangrove tannlns got
‘hlghly polymerlsed and got themselves -fixed up on’

the surface of. the pelt thereby g1v1ng a hlgher degree

. When the pelts are pretreated with myrab 1nfu—
‘f81on, the myrab tannlns are probably for the most part
flxed by nonionlc proteln groups, wh11e the sorbed.
matter apparently is held chiefly by the cationic
proteln groups w1thout cross-llnklng29 ~ But when the

’ myrab pretreated pieces are put 1n condensed tan mole-'
2cu1es, most of the sorbed matter is llkely to be .re-
placed»by the hl'h mol wt. condensed tan aggregates
‘giv1ng rlse tlﬂhlg er degree of tannage. "In ‘the

case of ‘the leathers anned w:Lth blended llquors,

the degree of tanna_ o i Ty '

AR,

Presumahly, the blend preven“ed

The f1na1 welght;yleld was’ hlgher in case of a11
the myrab pretreated pelts as compared*to .those treated
Wlth condensed tan materials ‘alone.: JEhe pleces +tanned’ |

leth the blends showed low yleld. The myrab pretreated'
piece tanned w1th wattle showed about 6 per cent more
'yleld than ‘the one’ tanned w1th Wattle only._ SlmllarEZL_
myrab pretreated piece tanned w1th babul showed 10

per cent more yleld in comparison +to that tanned with
babul only. Myrab pretreated piece tanned with mangrove



-showed sllghtly more - yield . than the mangrove tenned
piece, which was of course left 1n the mangrove 11quor,
for wuite a long time. The s1gn1flcant 1mprovement in
yleld brought about by the myrab pretreatment mlght

be due to the welght g1v1ng property of myrab. Since
penetratlon and fixation were poor iri the case of
leathers. tanned w1th the blends, the resultant yleld
was. also poor.'

The leathers pretreated with myrab’ followed by
tannage w1th condensed tan materlals showed almost the
same Ts.as those of the pieces’ tanned w1th the blends
but a sllghtly lower value “than those tanned with
condensed tan materlals only, myrab tanned piece as
usual showed “the. 1owest Ts. The hlgher Ts of- the
leather is: generally ascrlbed to ‘the strengthenlng of
the ex1st1ng cross 11nks and the formatlon of ‘new’ .
cross-llnks between the polypeptide chalns.‘ Accordlng
to Gustavson29 myrab tannin 1s probably for the most :
part, flxed by the nonlonlc proteln groups, Whlle the
sorbed matter is apparently held .chiefly.. by the
cationic proteln groups. without .cross’ llnklng. When:.
these myrab treated pleces Were tanned: Wlth condensed
tan materlals, the sorbed portlon of the extract 1sz-'
presumably replaced by the condensed tan materlals,
whlch are known to be powerful cross linklng agepts.

the 1e athe r_.

The water ‘absorption’ capacity of ‘al rthe pleces'
pretreated with myrab ‘showed. least valu ,followed by
that of the leathers tanned with the blended llquors.

- The 1eathers tanned only w1th myrab, babul and wattle
showed the hlghest and almost the same Water absorptlon
after 24 hours. uangrove tanned piece showed minimum
water absorptlon. This is presumably due to the fact
that mangrove tanned piece was tenned for. 40 days and
full penetration of the liquor through the pelt ‘was .not .




:effected. Once drled, the mangrove tannln s known
“to be less’ soluble 1n water. The water absorptlon ,
capacity of all the pleces Was found to be more than
what is uszal for sole leather. This is expected
since the '1eces were not heav1ly tanned or 01led and
rolled. IR

The abrasion reS1stance of all the p1eces tanned
with myradb followed by condensed tan molecules showed
the maximum value. ThlS was followed by the leathers
tanned with the blend and myrab only. The leathers
tanned w1th the condensed tan llquors showed the
least resistance to abrasion. This may mean that even
though myrsb tan molecules are not ‘efficient cross
‘llnklng agents, they do “impart a ‘good res1stance to
abras1on to the treated leather. Presumably, consi-
derable bloom formatlon 1ns1de “the leather contrl-
’buted t0 the increased res1stance to abrasion. s

_ The colour of all the pleces pretreated w1th
myrab followed by condensed tan. llquor was the best
of the serles, that of the leathers tanned w1th the
blends comlng second., The leathers tanned w1th con-
Edensed tan 11quors only, Was the darkest 1n colour.

Irom the analysls of: the spent tan- llquors it
was‘observed that:the; liquors used for -tamming the -
myrab pretreated pelts«contarned more of tans thanf
those. 1n,mhlch_pelts were tanned w1thout pretreat- a
ment, - Wattle tan: llquor used for tannzng ‘myrab pre-
treated pelt contalned about 40 per cent: ‘more tannin
1n the spent liguor as compared to the correspondlng
res1dual 11quor in respect of the pelts not subgeoted
“to any pretreatment.v ‘Babul and mangrove 11quors
used for myrab pretreated pelts contalned about
double the quantlty of tannln 1n the spent llquors
in each case as compared to the one for leathers
tanned Wlthout any pretreatment. From the analytlcal
figures of the spent liquors it is ev1dent that the
pelt used in condensed tan liquors alone had taken



‘up about 60 per cent of tannin from the wattle tan
llquor whereas the myrab pretreated one absorbed only
about 30 per cent. This showed that if the pelts

are pretreated with myrab ‘about 30 ‘per cent less of
wattle tannln is needed to achleve the de51red pro-
’pertles of the leather. The pelts tanned w1th babul
and mangrove llquors as such absorbed about 77 per
cent and 82° per cent of tannin respectlvsly 1n con-
trast to the myrab pretreated pelts absorblng about
37 per cent and 62 per cent tannins: i, e‘ about 40
per cent and 28 per cent less than the COrrespondlng
figures in the‘former series. %

The experiment thus showed that 1f the dellmed
pelts are flrst treated with myrab around pH'S for a
few days tlll the penetration is completed and are 1
then flnally tanned in condensed tan 11quors, a coq-;
siderable sav1ng of condensed tan extract may be _:.‘
effected. Penetratlon t1me of the COndensed tan E @%
infus1ons through the myrab pretreated pelt 1s also :
con31derably reduced, even though the overall tannlng
time for wattle and babul is sllghtly 1ncreased.f» _;a
In the case of mangrove however, the total tanning
period . is conslderably reduced. Moreover, myrab f »
pretreatment at the Bame time ensures most offthe' §*
desirable properties in the flnalﬁleather in respect,
of yield, degrs h'f‘tannage, waterjabsorptlon, abra-
sion resistance»an ‘colour as attained with other=>f
series in comparison. Slnce the’ myrab pretreatment
is carried out around pH 5 the sludge format1on in
the 1iquor is- aISO reduced to the mlnlmum. IR

It therefore seems as though the same technlque
may be- advantageously followed for the manufacture
of sole leather (voth plt and bag tanned), E.I. .
kips and sklns, etc., ‘with. con31derable economy 1n
the ‘use- of condensed tannlns. -
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4. MISCELLANEOUS STUDIES

4.1 Investigation on’ the rate of uptake of vegetable
tannins w1th Tespect to time and concentration

The objéct“of‘fhiS"ﬁafE—Wés“%s'squy the_varla-
tion in the rate of penetrétion; when pelt pieces are
treated with vegetable tan 11quors of different tan
concentratlons. -

Mlmosa l;quor was prepared and adgusted to
d1fferent barkometer strength of lO ’ 20° ’ 30 ’
40°, 50°, 60%; 70°, 80°, 90° and 100 OBk, Delimed
pelt pieces of approximately 25 grams each was put
in these: llquors and the pelt/llquor ratio was _
maintained at;1:10 in all the cases. The rate of
penetration was observed each day and the results
were recorded as follows. ' '

Table 13 Penetratlon in’ per cent each dax

3 e o o o tans o ——— - — ——— — i o o . o= S - = —

Strength Ist 2nd 5rd 4th 5th 6th Tth 8th 9th 10th 11th
of li- - day day day day day day day day day day day
gquors - i |

20°Bk 20 30 40 50 55 60 65'-70 80 90 - .95f~
20°Bk - 30 40 '50 55° 60 ~70. 70 80 95 Fal. - .
50°Bk 35 50 60 65 70 3585 ‘95 Pall - S
40%Ec 40 55 60° 65 65 75° 85 95 Fall = 1 -
50°Bk 45 60 70 75 80 90-Pull - = =T -l
60°Bk. 45 65 70 75 85 95 Pull -. .- - =
70°Bk 50 65 75 80 .90.Bull "= = = = o
80°Bk 50 70 80.-90 Rull - =' = - = =7
90°Bk 50 65 75 80 .85 95 = .= 1= = =
100°Bk 45 60 75 80 85 95 98 Full, e

—'— o v

-

From the data 1t may be very clearly seen that
the concentratlon has got a very prominent part ‘to
play in the rate of penetratlon. While:a liquor of
low concentratlon(lo Bk) takes gbout 12° days to
penetrate, llquors from 50 Bk and above:: take less |

1




than 7 days to penetrate through completely.

As from the above observatlons, an- 80 Bk llquor
" seems’ to give- thé: quickest penetration, but a cut

- edge of the ‘tanned -piece does not show uniform flxa—
 tion of tans 1nS1de'the pelt So also in the case-

of still stronger llquors the tannlng tended to take
place more in the graln, less in ‘the flesh'and least
in the middle. .So obviously it is not adv1sable to
commence tannlng 1n liquors of - concentratlons greater
~than. 50 Bk ;or the pelt should be glven sultable

pretreatment

The same experlments were repeated after -the
'pelt pieces Were treated with a. buffer of sodlum
citrate and 01trlc acld to pH 4.8, It was - observed
that the rate of- penetratlon 1mproved in- all the -
cases especlally in the llquors of; 1ower concentra-t
.tlons.,ﬂx,g;.;e;~,:~ya~fﬁ.:ﬁ~ H~~g.+;_%gs?-ﬂf '

S In certaln processes of sole leather manufacture,
the tannlng ‘may" commence w1th a’ llquor strength of
50°%Bk and above.: Also 1t may -not: be possible to - Ul
use a rundown’ system’ and: ‘hetice” the 11quors once S
used: may have to be~reusediagain and agaln, after '
brlnglng those: liquors*tor,helr orlglnal strength
by addlng concentrated extracts. CBut” these reused
‘liquors are: apt~teﬁslow down the speed of e v
tannage.t In order to study thls, certaln experi
ments were:conducted to: flnd out the v;rlatl'
the - speed‘of.penetratlon with reused liquors

. Wattle llquor of.:30% 40 3 500 o5 60°' _
strength were prepared and pelt plecesuwere‘put‘ln
these 11quors, keeplng the pelt llquor'ratic 1:20;

The rate of penetratlon was observed each day._ Pene-
tration was over: in 6 days for llquors of 50 Bk and
above whlle those of 40 Bk took 8 days. and 30 Bk

9 days.

After the first batch of tannage, -the Bk strength
of all the liquors was brought to their original level




by the esddition of small amounts of very concentrated
wattle liquor and a fresh lot of pelt was put in the
11quors. . ' o
| It was observed that the penetratlon was reduced
inwall the cases. In’.the hlgher concentrations the

decrease in -the rate of penetratlon was not much but
in the concentrations below 50°Bk, the penetratlon

was much reduced | .
Roplness was notlceable in all the 11quors and

more so in weaker llquors. In the third batch of
tannlng, penetratlon was found to be st111 reduced.

4.2 Studv on the v1scos1tv of : certaln 1nd1genous
vegetable tannlng 1nfu31ons R ‘ .

Whlle commen+1ng on some of the 1nvest1gat10ns=
on the tanning ve1001ty in the rapld tannlng of i
heavy leathers7, Woollenberg has emphas1ses the need
to" keep the v1s0031t1es of the tannlng 1nfusions as
low as poss1b1e. ‘While in countrles abroad wattle is
the widely accepted material for rapid tannlng,;,ﬂe
India the. tannlng is* ‘mostly done Wlth blended
liquors using ‘babul; ‘myrab, mangrove, etcs It was ,’
thought worthwhile*to study the: VlSCOSltleS of
dlfferent ‘tan ‘materials individually and - 1n thelr .
blends w1th another hydrolysable tan materlal'llke f?

4 2.1 Variation in: vig&ogt
_222221__ S

were prepared.-.'

T VWattle
~ II Babul
IIT Mangrove =
IV Myrobalan
~V Wattle myrob blend 1:1
VI -do- - 1:2
VII ' -do- - 1:3



I3 .

. VIII Wattle myrob blénd
IX Babul myrob bleng .
g e .
XTI -do-
XII ~do-

XIII Mangrovegmyrab o .

S blend 1

XIV ~do- 1:2

DV - —do- 1:1

XVI ~do- 1:4

- The'liquors were first centrifuged and then
filtered: through a.Whafménfﬁblllvfilter paper to
ensUrelabsolute’qlaritytof“thé'sblutiohs.; Ihen‘all
_the liquorngéréiSﬁandardised to :a constant sp,

gravity.df*ijoéb bygmeans;ofﬁq hydros£atid'Bélandé.

Subsequently:visCOSityﬂmeasureﬁents*weregmadb using

a standard 7Qstwa1d1;viséo@¢ﬁer._‘@Qe_pgadings_are'
tabulated belows = & e S 2 T T

HOR R
B OW N

.
.

- — ——-——--—--——-——-,—' - e w e —

‘Idauor - Tie beken for flow “Viscosity

II Babul S 1 o B s 55 BRI I 9.5 S .
I .
2

III Myrobalam " I. - 50 g
IV Mangrove - .2 : R

- e e em e .._.-.--_-..__'-.._-.-._._,..---',‘-_.4;4

. Myrob 1:1 2
C o VI-do- 12 1 . gg. _
VIT -do- 1:3 1 g - '9.88

Myrob'lzlt” 1
X -do- 1:2 1 61
XTI -do- 1:3 1 E 54.8  9.52
XIT -do- 1:4 1 |

-—--——————&-—-—-—---_—_.__-




Table 14 (Contd )

I Time ‘taken for flow  Viscosity
Liquor = mm e e e -Iwnes/sq cms.

XIII Mangrove

Myrob 1:1 .2 7
XIV -do- 1:2 2 . .80 . 12.1
XV =do- 1:3 - 2. - 5.0 11.0
XVI ido- 14 2 L 4.1 10.8

XVII Distilled water 1 -~ 385 8.1

L

"q,

From the ;esults, 1t ‘was: obServed that the
v1scos1ty of 1nfus1ons dedrease in the following

..tandard Ostwald's Voscometer accurately notlng the
ftime ofr wﬁwith a stop watch. For’ comparlson, as
’Well as:for “alpulatlng the’ coefflclent of v1scosity,3
distllléd 'er/was run through the v1scometer.,¢-r E

, After the determlnatlon of v1scosity, the 11quors
were aged for 10 days.- Then they were centrlfuged and
filtered to ‘Temove the sludge and other. insclubles.’ff
Thelr SP«8&T.. valués were measured agaln and thelrf ;_ﬁ
“visc081t1es determined as detailed earller. The

,results are tabulated in the next page.




_......'._.'._.__.‘.;__-_.__...__.._..._..._.__-—-.....’.......__..._...___.._.._...-_.. .

Time in Vlscos1ty

Liquor _

. *8* seconds .- dynes/sq.
e e e e e i e e e e e e e e cm.______
1.Myrob liquor(fresh) 1.016 = 16. ~ - 8,51
2.Myrob liquor (aged) 1.002  15.8 -8.52
3.Babul liquor(fresh) 1,016 16 8.51
4.Babul liquor(aged) 1.012  16.3 . 8.60
5.Wattle liguor(fresh) 1.0158 17.2 9.14
6.Wattle liquor(aged) 1.020  18.0° . 9.40
7.Mangrove (fresh) | 1.016 19.0 = 10.16
8.Mangrove (eged) = 1,020 25 . 14.20 ~
9. Dlstllled water 0.9970 15 8.10 -

———— - - -— S e e e e e e e i e e e

,' From the results -glven above, 1t may be: seen
that ‘ageing tends to increase the VlSCOSlthS of
the tan 11quors generally. In the cases of - babul
and myrobalan llquors where there was. more: -0F sludge
depos1t10n and consequent lowerlng in den31ty, this
was not very apparent but in wattle end mangrove .
liquors, the 1ncrease in v130081t1es -in the case of.
aged 1nfusions, were clearly perceptlble.

4, 3 Studies on the ene%fétion of ‘tan infusions = = -
throug 'pelt_and gelatxne gel R

4. 3 1. Back-ground informatlon

In 1911 Hoppens
of tannlns of varloé ta . a
of gelatine and found ouf fhat the order of d1ffus1on f
was roughly in the order of . deoreas1ng astrlngency. "
Mezey studied the rate at which tan~11quors ‘penetrated
1nto.ce1f_sk1ns._ lefu51onwes,measured by sectlonlng
the leather with g microtome and staining the sections
with K,Cr, O7 and measuring'the depth of penetration -
by means of a micrometer under a microscope. The
bichromate on staining produced a brownlsh black colour
on the tanned portion. The slides showed that the
rapidityvof diffusion'cannot be correlated to astringency
since quebfacho and chestnut penetrated more rapidly




than- sumac. Mezey malntalns that the general opinion
“that the so called astrlngent tannlns penetrate slowly
‘is. correct only when referred to concentrated solu-
tions. and that the d1ffus1ng power of these as such

is not neoessarlly sloW.

Stather36 has also studled the dlffu81on of

various tannlns into the pelt. It has been found
that the “tannin d1ffus1on from dilute solutlons may
be . expressed by the formuls E = K~T, where E is equal
to the diffusion and is proportlonal to the square
root of the time of tannlng and where K is the
Diffusion Constant. ThlS constant has approx1mately
the same value’ for 5 fo 24 hours, but tends to in-
;orease w1th longer time.- Taklng the dlffu51on constant
.of gambler as 100, the varlous other tanning materlalsé
;have _been class1f1ed 1nto four groups as follOWS'

iak

e

T Low rate ') '1P1ne bark 28

II Medlum rate ~ Mengrove. - . 46

' B ' Myrobalan : 50 .

ST . .. Bumac - . 52
ﬂ_IfI'Féirly rapid '“;'ffOrdlnary queb—n»

racho-*s 63’
‘ . 66

Chestnut

E569 _____

IV Rapid Mimosa =t 78
‘Sulphited-quebs - -

. racho . 83

Valonia . . 89

Gambler 100

_ Further; there seemed to be no relation between :
penetratlon and. astrlngency. The various materials'f
were also brought to pH 4 0 and their dlffusion rates
determined, when they all showed essentlally the
same rate as above.

J.A. Wilson37, who studled the rate of penetra-
tion (into hides of equal thlckness) of various vegetabl
tanning materials, has placed Mimosa as the aquickest

;

&Y




penetrating'material. He gave the follow1ng flgures
as the tlme in days taken for complete penetratlon.f‘

l) Mlmosa o ;”»,,,jll days
2) Chestnut .14 aays
'3) Cutch 16 days
4) Sulphlted quebracho 18 days
5) Hemlock o lé‘days.
6) Valonia : 20 days
'7)'Oak--’ A 730 days
© 8) Myrobalan ‘33 days

Concernlng the behav1our of dlfferent vegetable
'tanning materials in rapld tannage, Herfeld38 and .
Hartew1g have made the follow1ng observatlons. With
’mlmosa extract, complete penetration of the hide.
was achleved durlng the suspender p1t process,- ;avsf
Slmilarly Wlth quebracho extract almost complete :
'penetratlon was achleved at the end of the suspender'
pits, when the less acid 11quors were used It was’
undoubtedly possible to accelerate penetratlon by -
employing stronger sulphltlhg.w With chestnutnand
oakwood extract at the end of the suspender plts,
the cross sectlon of the hldes showed a clear.zone'fvf
of approx1mately 20 - 25 per cent , Hence the Speed"f

as compared to that of wattle.ijAlso,the penetratlng
capacity‘of the dlfferent tannlng ' .
.dlfferent’klnds of pelts v1z‘ goat “kin, sheep skln,;ﬂ
cow hide 'and buffalo hide “and’ buffalo grain split ,
in the dellmed staté and also after: subgectlng them -
to various pretreatment, was dete wmined in order to
obtain relevant 1nformat10n regardlng “the rapid™

tannlng of h1des and- skins.. :In another set of’

experiment it. .was almed to determlne the speed of




.penetration of variois  tan liguors through a column
of solidified gelatine.f'Also in some of these ex-
,p_eriment_s,,,gs.riai_n;_cgnditions,,5 like the pH of the
liquor as well as the'pH'ofhthe gel were altered to
observe the varlatlon in the penetratlon rate under
the varying conditions. _ ',
Designing and constructlon of the apparatus

The apparatus’ consists of two cyllnderlcal tube
of % inches diameter. The connectlng ends -.of both
the tubes are flattened and ground. The pelt is cut
1nto a circular form and is’ placed in between the fl
.ends of the tubes and held very tlght by means of .
'screw cllps/and washers. The llquor under study .
is poured into “‘the. upper ‘tube, where 1t comes 1nto
oontact with the graln side of the pelt.l The tlmep:
_taken for the tannln 1nfusion to penetrate through,i
'the thlckness of ‘the hide is measured by visual o
observatlon.

szerimental

4, 3.4 Penetratlon through gelatlne columns

Pure gelatlne flakes were soaked 1n ten tlmes -

was. d1v1ded into three" parts. Hiva

-of the three fractlons were. adJusted to- 2 0 and '
6.0 respectlvely, leav1ng the thlrd fractlon at its.
natural pH 6f 4.3. Then mlnute quantltres of
ferrous ammonium sulphate solutlon was added to each
of this fractlon and the solutlons were poured into
dlfferent measurlng cylinders (capaclty 10 m1) to a
level of 5 ml. and left 1n the refrigerator for . the:

’gelatlne to set."

Tannln 1nfus1ons of wattle, mangrove, babul and
myrobalans were prepared under controlled conditlons‘
and adjusted to 20°Bk. 5 ml portlons of these flltered



infusions were gently. added to the gelatine columns /[in -
the measuring cylinders. The penetration of ‘the liquor
through the gelatine columns could be observed by the
appearance of the blue colour formed by the 1nter-~
action of tannlns w1th ferrous ammonlum sulphate. The
depth of penetrat1on was observed at 1ntervals of -

2 hours, 6 hours and 24 hours._.

Slmllarly experlments were also conducted after
varylng the pH of the . llquors on elther side of. their
natural pH. The results are tabulated in Table No.16

4;3.3,'Penetration*throughapelt pieces

Wet salted goat skin was soaked; limed, unhalred,
relimed and fleshed as for E. I. tannlng._ After de-po "
liming and scudding, 01rcular pleces of fhe requlred
diameter were cut off from the butt portlon. Slml-‘
larly for ‘cow hides and puffalo hldesi soaklng, llmlng
and other pretannlng operatlons were carried out as
for usual vegetable tenning for kips in the former and
for sole leather in the latter. - After deliming and -
washlng, circular. portions were cut off from-the,butt”

portlon.

-

Pelt pleces prepared as above were pressed firmly '
between" £01d8 of filter paper towremove the. adhering‘$
water. Then each plece was. mounted between the. .
rounded edge of the two half cyllnders in each. of
" the apparatus and secured flrm w1thwashers andjf
clips as. descrlbed earller.p Tannln lnfu31on OF, .
wattle, myrob, mangrove and babul were prepared and’
adgusted to 20°Bk. 50 ccs of these liquors were fw~;
poured 1nto the upper halves of the apparatuses. .

The time for penetratlonof the tannlns through the:
»cross sectlon of the pelt. was observed in the
following sequences (1) Appearance of the first
coloured drop on the lower side of the pelt (2) .
appearance of the first drop giving”a positive test
with gelatine salt and (3) complete penetration“through
the pelt as evidenced from a cut edge of the pelt.




After the experlments were over. the pleoes were taken
out and their shrinkage temperature determlned.

In certain other experlments, pretreated pelts
were used. For thls, the delimed pelt was brought to
~isoelectric point with a buffer mixture of 0.1 N
01trlc acid and 0.1 N sodlum 01trate. In another case,
the pelt was pretreated w1th l per cent "HCHO solution
for 24 ‘hours before mountlng 1t on the apparatus.“

In another case the pelt was plokled and then” llghtly
chromedbefore taklng it for, penetration studles. ,

~ The observatlons are recorded 1n Table No 17

Results and dlscussionA

(a) Penetratlon through gelatlne column

From the results it may be seen’ that babul stands.
flrst, regardlng the speed of penetratlon followed by
myrobalan, wattle and mangrove. In mangrove the
penetratlon is very slow and in faot, it is not appre-

. .1«._
Sha

As regards to the effect of the varlatlon of the
pH values of the gel as well as. that—of the llquors, X
it was observed that unlformly the,speed of. penetratlon
1mproved w1th the hlgher pH value 1n-both the cases..ﬁ

(b) Penetratlon through pretreated,and untreated pelts

(1) Goat skins 1 (untreated) ‘ AR
It was found from “the results that the speed of
penetratlon decreases in the follow1ng order v1z.
, wattle, babul, myrobalan and mangrove...p,

2) Goat skins (Sodlum citrate - 01trlc ac1d g
buffer pretreatment to pH 4. 8) o

Thic buffer pretreatment 1ncreased the penetratlon

rate in all the cases and more markedly in the case of
babul and myrobalan. '

(3) HCHO pretreatment

The time taken for complete penetration was
- reduced in all the cases.



- (4) HCHO + HCOOH Pretreatment

Almost the same trend observed 1n the case of
HCHO pretreatment 1s observed here. _goyever in case

~of wattle, it is found that the rate of penetratlon
is still enhanced.‘iu.“.. R

(5) Chrome Dretreatment

Chrome pretreatment seems to have an adverse
effect on the rate of penetration, since in all the
cases the penetration was found to be slower.

Cow hides

The results observed were more or less on the
same line as in the case of goat skrns. Regarding the
experiments- with pretreated pelts it 1s found that
buf fer treatment as well as HCHO and HCHO + HCOOH
improve the penetratlon rate fairly well espe01a11y
in the. case of mangrove. '

Buffalo grain split

Here also it is found that the buffer treatment '
- as. well as HCHO + HCOOH treatment help con31derab1y
in reducing the penetration tlme.--‘ ~}

As regards chrome pretreatment, 1t was- observed L
that the penetratlon is retarded 1n all the cases.

4. 3 4 Results 1n brief

It was observed’ that the increase 1n penetra—
tion of the tan’ 11quor through gel columns was depen-: -
dent on the pH of the tan liquor.A ‘Babul stands flrst{;
in respect of penetration followed by myrobalan,{ 2
wattle and mangrove. In mangrove, the penetration v
‘was very slow and in fact it was not appreciablereven{
after 4 days. The penetration rate of liquors Were“
not much affected by the increase in the pH of the"
gel, '

When the pH of the liquor is high, the aggre- -
gation of the tan molecules is reduced with the .




result these can penetrate through the pelt more

a81ly. Myrob which is 'a typically hydrolysable
tannin is found +0 penetrate more rapidly when its
pH is 1ncreased. But the rate of penetration of
mangrove do not improve simllarly. Presumably, man-
groves contalnlng more of aggregated molecules in
addition to gummy matter cannot penetrate through
the gel column even when the pH 1s very,high.

. From the result of the rate. of penetratlon of
the llquors through the untreated pelt, wattle was
found to be the qulckest followed by babul, myrobalan
'dand mangrove. S : RS

S The buffer pretreatment 1ncreases the penetra-
::tlon rate of the ‘liquor, through the untreated pelt,
. wattle was found to be the qulckest followed by
babul, myrobalan ‘and mangrove. : :

The buffer pretreatment 1ncreases the penetra- |
tion rate in all- the cases and more markedly so -in -
the Case of babul and myrob. When the pelt is treated
with HCHO, penetratlon is qulcker in the case of
x;myrob and babul. ’




Table 16 Penetration through gelatine column
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+Table: 17
f‘Penetrafien-through delﬁﬁédf§kin§”éﬁalhides

SR Time for - Aime for  Time . o
- T o e —the ap=  ‘the ‘ap~ for com- 0.
Material =~ Ten- liquor pearance . pearance . plete ~ Ts C
’ of first . .of first penetra-
coloured: .drop giv- tion
drop. mts),lng +ve = (hrs,
" test with mins):
‘,1ge1at1n-
- salt soln,
‘i(Hrs.mlns)

Delimed . - Myredb . 15 2.0  2.50 68
goat Wattle _ 30 L 1.15 3.00 84
gkin(1- - Babul - - 30 ' - 2.30 4,00 - 81
mm thick- Mangrove 30 ¢ 3.00 7.00.. .82
'Delimedr~:1:» R
goat skin - Myrob 15 -
pretredgted  Wattle 30 .
with cit-  Babul - 30
rate - ' Marigrove = 30
citric acid - SR :

Goat skinr Myrob 15
pretreated ‘Wattle 30
with HCHO . Babul - 30 -
B fiMangrove_ 4!

Goat skln _ Myrob 15
pretreated Wattle 30

with HCHO -+ Bagbul - 30 0 0 o 7 MR2I3007 0 5,00 Lt 8o
HCOOH _ Mangrove, 35 <2445 7 5.00 388;%

Goat skin Myrob " 30 T1.30 03,
pretreated Wattle -~ .. 60 . 1.30- 3
with  Babul 30 2030 3

pelimed = Myrob 30 - 2.30.% 4.00 ,70?
cow - Wattle 45 - ‘4,00 10,00 .83 _
hide . Babul 1 hr. ~ 4,00 10.,.00 82

Mangrove 2 hrsé 110,00 30,00 - 82



-_____~__,____ BRI

Cow hide
pre%reated
with
HCHO

 Cow hide
Pretreated
with -

HCHO + ¢

_HCOOH

Mangrove

745

~ Table 17 ’(Qpntinued,frdmApreviogsfpage);:7

L. hr,
30 mts.

.2 15"
o 3400 sy

2.30

3200

Cow" hide

‘pretreated
with- i
chrome

,:glf;




el leble 37 (Oemdl) T i

Buffer pre- ' Myrob = - 30 mts 2 hrs - 4 hrs:t TI
treated . .+ Wattle = ' 1 hr. - 1% hrs -3 hrg -~ 85
buff grain Y " Babul® .2 hrs. 3 hrs 4 hrs . 82
split . . -~  Mangrove. ' 2% hrs =~ ‘3% hrs - 6 hrs .85 .

HCHO @ S s g
‘treated - . Bapul - - 4Omts. l,%hrsr 5¢ hrs 85

HCHO + . Myrob 15 mts . 1 hr. = 2% hrs .80
HCOOH . -x:%*“"Wattle A 14 hrs 3% hrs 4% hrs 89
preatreated Babul .. - 1 hr. 1% hrs 2% Hrs- - 87.
buff .~ *  Mangrove' 11/4 hrs. 2 hrs -2




4 4 Studies oh the leaching systems of some 1nd1ge-
nous vegetable tanning materlals

s

Leaohlng of vegetable tannlng materlals is usually
practlsed by Indian tanners by blendlng dlfferent tan
‘materlals (hydrolysable ‘and condensed) together,  In -
some parts of Indla, the blending of tanning materlals”
. is generally done only with babul. and myrab and in
_:some other. parts the blending is practlsed with man-
grove, ‘babul and myrab or wattle, babul and myrab,
etc. The blended liquors are prepared by counter-

1 current technlque in 8—10«days. But it.is known that
the’ solublllty of hydrolysable tannlns with water

is much more than that of" oondensed tannlns, as the
_former belng ester type of ‘tannins-are less agglo— )
d:.merated and easily become soluble. The enhanced sdlu—e
- blllty is also due to more of hydroxyl groups in- |
~dthe hydrolysable tannins. But the condensed tannins'

- which remaln in hlghly aggregated form and having
’:less of hydroxyl groups are. slowly soluble in water.
'f:Recent ‘work has shown that 1n£us1ons of myrab3 and
w?babu132 if exnosed to atmosphere for about a week,

"~ about 40 per cent and 20 per cent. of- tannins res-

, pectlvely are pre01p1tated out in the. form of sludge. v
It has also been observed that the bark of typical Vx
,condensed tannin like. mangrove33 on drylng loses a d
considerable ‘portion of. its extractable tennins,. If
the- bark 1s crushed properly the extractlon of some

of %he condensed tannins becomes e331"M' e

‘ The present work 1s designed %o tudy.the merits
and demerlts of the presen leaehing system:;'_
view to 1mprov1ng the same. S

"Experlmental : »
Four dnfferent‘sets of experiment;were ton-
ducted nsmely,: L

1. Tndividual leachlng of dlfferent tannlng
materials namely- myrab (Terminalia chebula),
babul (icacia arabica), Mangrove (Ceriops’
roxburghiana) and wattle. (Acacia m0111S1ma)




" 2; Blended leaching of babul and myrab and
RS u»mangrove and myrab.»" .

-3, Individual’ leachlng of myrab in 12 hours

"”4.'Ind1v1dual leaching of" myrab, babul and _lwlﬂ,lm
,w.mangrove and then blending._ >

1. nd1v1dual leachlng of different tanning materials

Three different sets of experiment were’ con-ﬁ‘“

. (a) 100 gm;'of different tanning materialS’
namely myrab, babul, mangrove and wattle (all 1n
dried conditlon) after crushlng 1n almost powder
form (% inch mesh size) were soaked separately with
400 ml. of water (30 C) for 12 hours, after Wthh the
leached. infusions were filtered. The volume of the
.filtrates of each was recorded end the same volume '
of water ‘was: again'poured in: the respective tanning
materials and kept 12 ‘hours more in the similar way.rﬂ
The leached infusions were. again filtered._ In this
way therdifferent tanning materials were extracted 4
more. times In. the s1milar way, in another set. of:
experiment the tanning materials were leaohed first
4 times w1th cold water (30 C) and last 2 1each1ngs
with boiling water (the ‘water was only b01led and )
fpoured*on'the tanning - materials)"*»,,» : &

iare generally taken 4n someéco_ ‘rcial‘.amnerles
‘i.e. without reduc1ng the size of the: tanning ’
fmaterials con31derably. Other procedures are the
same as before. "“‘, } ‘*g“f |
(c) In the third set of experiment, the crushed

myrab and babul were 1eached separately with water
at 10° C.v The extraotion procedure was the same as

+1 inoh x 1/4 inch in the case of babul, wattle and
mangrove and in the case of myrobalan nuts, breaking
them into two




